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[ABSTRACT] 
[OBJECT] 

To provide conqpounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)al]cyl-lH-iinidazo[4,5-c]quinoline-4- 
amine derivative represented by general formula (I) : 




(I) 



wherein R* is a group C0R\ SO^NRV, NR"r", etc., R* and R* are 
hydrogen atoms or alJcyl groups; R* is a hydrogen atom, alkyl 
group, etc.; r' is a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.j^R^ is a hydroxyl group, allcyl 
group or alkoxy group; r' and R* are hydrogen atoms or alkyl 
groiips; r" is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, allcanesulfonyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 



GLAms 



1. A 1- (substituted aryDalkyl-lH-ifflidazopyrldin* a 




(I) 



or C(R ).NOH. or a hydroxyl group or cyano group; and r' are 
the sane or different and represent hydrogen ato^ or lower 
alkyl groups; R represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which nay be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atom^; r' represenTs a 
hydrogen atom or lower aiwi ^presents a 

lower alkvl „ T ^ ^^"««^ts a hydrogen atom, 

lower alkyl group, lower alkoxy group or halogen atom; 

7oZ'Tj.T'''^l^°^ '-'^^ — - ^ow;r -oxy 

atZ'o iTwtr ar^^lto'"' ^"""^"^ 

lower alkvl T f represents a hydrogen atom, 

Wr alWl 1 " - ^y<^ogen atom, 

lower alkyl group, benzyl -^roup, lower alkanesulfonyl group 

llZl 6r unsubstituted carbai:'; 

sZll'.T. °' uns^stituted thiocarbamoyl group or 

substituted or unsubstituted benzenesulfonyl group; r" . ■ 

: ^^-^^ ^^^^ — • » — ents an 

alWlL 1 -"presents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; y represents a sulfur atom or the carbon 

and dotted Unes are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

Tec:hnTrf.l f^oIh „f TnT rnr i n., 

The present invention relates to a novel 1- (substituted 
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aryl)alJcyl-lH-iiiddazcTO^idiJQe-4-amiiie derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior ftrf 

Confounds with a lH-iiiiida2opyridine-4 -amine skeleton have 
been disclosed, . such as the conpounds with anti -viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488/ including 1-isobutyl-lH-imidazo [4 , 5-c] quinoline-4-amine . 
(common name: imiqtiimod) and 1- (2-phenylGthyl) -lH-imidazo[4,5- 
c]quinoline-4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention . 

Problemfs to be Solved hy hhf» TnvoT1^-i 

The aforementioned imiguimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4(3H)-pyriifiidinone (common name: bropirimine) 
(Journal of Medicinal Chemistry, , Vol. 23, p. 237 (1980)] and 2,7- 
bis [2- (dietliylamino) ethoxy] -9H-f luoren-9-one (common name : 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means for SqIvitict hhf> Pt-o>^i f^T^^jc^ 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have conpleted the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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•substituents with functional ^ 

I» othT «,rd. "t^feron inductivlty. 




(I) 



'Ikyl group,, r< hydroaen atoM or lower 

branched alW V^VfTj "°" " ° « 

substituted with Z ^ be 

«roups. cyclT^Zl I"" '^'^ 
%dro,e„ eto. or ! .r." '-^'"•» «"».• R represents a 

lower ^oup, Wr'^Lr""" '^''^^'"^'^ ^ "^^^^^ 

represents a hydroxyl "oun T ^-^-^^^en aton,; r' 

atoms or lower alkyl groups- r" «^ represent hydrogen 

Wr al^x group or iZl ^o.77T' ^ ""'"^"'^ 
lower alJcyl group, benzyl arZl i ^^P«^«nts a hydrogen atom, 
lower alkanoyl group. s^tUuTed ^^^"-"^^-^'l ^roup, 

^roup, substituted or ZTslU t T ""^"^^^^^^^^^ carbamoyl 
substituted or un.ubstUuttd H '^^^-«^°^1 ^oup or 

represents a hydro^ ^ ^^-^1 ^roup; r" 

wyorogen atom or Iowpt- 

xnteger of 0-1, n represents anTn^ " "P"««»ts an 

alJcylene chain of I-3 car^' " °' ^ "Presents an 

represented by CH-CH. v °" ^^^i" 

Chain represented'^'clS'^'d"!' ^'""'"^ °^ 
dotted lines a« sL^: !" , '^"^ ^ 
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' [Preferred Mode of the Invention] 

As examples of lower alkyl groups represented by R», R», r», 
R . R , R', H*, r", r" or r" in general formula (I) above there 
niay be mentioned methyl, ethyl, n-propyl. isopropyl, n-butyl. 
isobutyl. sec-butyl, tert-butyl, etc., as examples of linear or 
• branched alkyl groups of 1-10 carbon atoms represented by r' 
there may be mentioned methyl, ethyl, n-propyl. isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl. isopentyl, 
neopentyl, n-hexyl , n-heptyl , n-octyl. ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy, ethoxy, n- 
propoxy, isoprppojor, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclppentyl, cyclohe^^l, cycloheptyl, 
etc . , and as exan^jles of halogen atoms which may be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As exan^jles of lower alkoxy groups 
represented by R* and R* there may be mentioned methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as examples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groups represented by r" there may be 
mentioned methanesulfonyl, propa^esulfonyl, butanesulf onyl, etc., 
and as lower alkanoyl grbups represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thiocarbamcyl group or substituted 
or unsubstituted ibienzenesulf onyl group represented by r" there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. 

The cojn)ounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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as mineral acid salte ^ 

t»«I= «ia, Citric acid ^^,.! °'.r ° 
-"-..sulfonic .cia p-t,^,, ' 

c^or sulfonic .cia;.::::L'rr:r'' 

Pptical isQin ' etc. 

carbons U.no:;::^';"^,'^"^^^ with as,^etric 

above accordin, to th, in«ntlm ^ . ' °^ 

Invention. """Wssed by the present 

Also, the coii5>ounds reDres*.nt.«^ 

acceptable salts »ay exist in ^ f^^"^=°i°^ically 

on t.e Prr.u^illXr tT"""^ 
desired hydrates, and these crystanLe f "^'^ ""^ 

wen as inixtures thereof areTL ""^ hy«irates. as 

invention. ' «iconpassed by the present 

As preferred modes of hH« i # ^ . 
iMdaz=pyriaine-4.an^ ° .lMsubstitut«i ar,l,alkyl-lH- 

he «entionea the cc^olf °' -y 

PhariMcolojicallv '=-»IP°""ds ana their 

- inventfo^t^o-^ r^,,."- tandin, that 

'" '"""'"""■""""'"^^'^•^^J-t^ll-^-ethoxy^thyl-lH- 



® 



amidazo [4, 5-c]iiuixioline-4-ainine 

( 8 ) 1- [2- [4- { 1-aminoethyl ) phenyl J ethyl ] -6 , 7 , 8 , 9- tetrahydro-lH- 
imidazo [4 , 5-c] qulnollne-4-asLlne 

(9) 1- [2 - [4- (l-ominoethyDphenyl Jethyl]-6,7, 8, 9-tetrahydro-2- 
lnethyl-lH-imidazo [4 , 5-c] quinoline^4-ainine 

(10) l-(2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(11) 1- [2- [4- (l-aminoethyl ) phenyl] ethyl] -6,7 , 8, 9-tetrahydro-2-n 
propyl -IH-imidazo 1 4 , 5-c ] quinoline-4 -amine 

. (12) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-n-biltyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c J qiiinoline-4-amine 
(13 ) 1- [2- [4- (l-aminoethyl) phenyl] ethyl J -2-cyclqprppylinethyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 
{ 14 ) 1 - 1 2 - [ 4- ( l-aminoethyl ) phenyl ] ethyl ] -2 -e thoxymethyl -6,7,8,9 
tetrahydro-lH-imidazo [4 , 5r-c] guinoline-4-amine 

(15) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(16) l-t2-[4-( l-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8- tetrahydro-2- 
methylcyclopenta[b]imldazo t4/5-d]pyridine-4-amine 

(17) 1-12- [4- (l-amirioethyl)phenyl]ethyl]-2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(18) l-t2-[4-( l-aminoethyl ) phenyl J ethyl ] -1 , 6 , 7 , 8- tetrahydro-2 -n- 
propylcyclopenta [b] imidazo [4 , 5-dlpyridine-4-amine 

(19) l-[2-t4-{l-aminoethyl)phenyl]ethyl]-2-n-butyI-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(20) 1- [2- [4- ( l-aminoethyl) phenyl] ethyl] -2-cyclopropylmethyl- 
1/6,7, 8-tetrahydrpcyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(21) l-(2-[4-( 1-amihoe thyl ) phenyl ] ethyl ] -2-ethoxymethyl-l ,6,7,8- 
tetrahydrocyclopenta {b] imidazo [4 , 5-d] pyridine-4-amine 

(22) l-t2-[4-(l-aminoethyl)phenyllethyl]-l,6,7,8,9,10- 
hexahydrocyclohepta [bj imidazo [4 , 5-d] pyridine-4 -amine 

(23 ) 1- [2- [4- (l-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , lO-hexahydro- 
2-methylcyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(24) l-[2-t4-(l-aminoethyl)phenylJethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 



- 7 - 



amine • ^''^°^^*^*^^J"^'i«"t4,5-dJpyridi„e-4- 

1,6,7,8, 9, 10-hexahydrocyclohen JrM i ' 

(29) N-ri-[4-[2-(4-ainino-lH-lm<^. r. . 

(30) M.[X-I4-t2-(4-«»i„„.2-„tKy, 

135) »-n-(4-,r r 

Cloulnol , ' """°-=-'"'°'^'hyl-lH-i«id..ot4 5- 
(36) N-[l-t4-t2-(4-ainino-6 7 r o . . 

(«, H- 4- r r ^'""-^^ 



® 



lH-ljnlda2o[4. 5-clquinollne-l-yl}ethyl JphenyljGthyl] acetamide 

(42) [1- [4- [2- (4-aiiiinO"2-et:hoxymethyl-6,7 , 8, 9-totxalvdro-XH- 
imidazo [4, 5 -c]qulnoline-l-yl ) ethyl] phenyl] ethyl] acetamide 

(43) N-tl-[4-[2-{4-amino-l, 6,7, 8-tetrahydrocyclopenta[b] 
imidazo 1 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(44) N- [1- [4- [2- (4-amino-l, 6,1, 8-tetrahydro-2- 
methylcyclopentalbl imidazo [4, 5-d]pyridin-l-yl) 
ethyl ] phenyl ] ethyl J acetamide 

(45) N-[l-[4-[2-(4-amino-2-ethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl ) 
ethyl] phenyl ]etl^l] acetamide 

(46) N- [1- [4- [2- (4-amino-l, 6,7 , 8-tetrahydro-2-ii- 
propylcyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(47 ) N- [1- [4- [2- (4-amino-2-n-butyl-l, 6, 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(48) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]ijyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(49) N- [1- 14- [2- (4-amino-2-ethoxymethyl-l, 6,7,8- 
te trahydrocyclopenta [b] imidazo [ 4 , 5rd] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(50) N-[l-[4-[2-( 4 -amino- 1 ,6,7,8,9,10 -hexahydr ocyclohep ta 
[b] imidazo [4, 5-dlpyridin-l-yl) ethyl] phenyl] ethyl] acetamide 

(51 ) N- (1- [4- [2- (4-amino-l ,6,7,8,9, 10-'hexahydro-2- 
methylcyclohepta[b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(52) N-[l-I4-[2-(4-amiho-2-ethyl-l, 6,7,8, 9,10- - 
hexahydrocyclohepta [b] imidazo [4, 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(53 ) N- [1- t 4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta (b] imidazo [4 , 5 -d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(54) N- tl- [4- [2- (4-amino-2-n-butyl-l, 6, 7 , 8 , 9, 10- 
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yl)ethyl]phenyl] ethyl] acetamide 

(60) l-r2-f4-(aininoinethyl}phenyllethvn d " 
5-cJquinoline-4-ainine 

(68) 1 °J9uinoUne-4-andne 

(69) l-r2 / . =J'3"inolane-4-ainine 
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te trahydro-lH-lmidazo [4 , 5-cl quinoline-4-ainine 

(71) l-[2-[4-(aiiiinoinet±yl)phenyl]etlvlI-lr6,7^8- 
tetrahydrocycl penta[b]iiiiidazo[4, 5-d]pyridine-4 -amine 

(72) l-[2-[4-(aininoniet±yl)phenyl]ethylI-l,6,7,8-tetrahydro--2- 
methylcyclopenta [b] imidazo [4 , 5-d]pyridine-4 -amine 

(73) 1- [2- [4- (aminomet±yl) phenyl] ethyl] -2-ethyl-l, 6. 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(74) 1- [2- [4- {aiainomet±yl)phenyl] et±yl ] -1 , 6, 7 , 8-tetrahydro-2-n 
propylcyclopenta [b] imidazo 14 , 5-d]pyridine-4 -amine 

(75) l-[2-t4-{aminometbyl)phenyl]ethyl]-2-n-butyl-l, 6,7,8- 
te trahydrocyclopenta [bj imidazo [4 , 5-dlpyridine-4-amine 

(76) l-[2-[4- ( aminome thyl ) phenyl ) ethyl ] -2 -cyclopropylme thyl - 
1,6,7, 8- tetrahydrotyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(77) l-[2~ [4- (aminomethyDphenylJ ethyl] -2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo (4 , 5-d]pyridine-4-amine 

(78) 1- [2- (4- (aminomethyl) phenyl] ethyl] -1,6,7, 8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(79 ) 1- [2 - [ 4 - (aminomethyl ) phenyl ] ethyl ]-l,6,7,8,9, 10-hexahydro- 
2-methylcyclohepta [b] imidazo [4, 5-d)pyridine-4-amine 

(80) l-t2-[4-(aminomethyl)phenyl]ethylJ-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta- [b] imidazo [4, 5-d]pyridine-4-amine 

(81 ) 1- [2- [4- (aminomethyl ) phenyl] ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro- 
2-n-.propylcyclohepta tb] imidazo [4 ,'5-d]pyridine-4-amine 

(82) l-[2-(4-(aminomethyl)phenyl]ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo (4 , 5-d] pyridine -4 -amine 

(83) 1- [2- [4- (aminome thyDphenyl] ethyl] -2-cyclopropy Imethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo 1 4 , 5-d] pyridine-4 - 
amine 

(84) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-ethoxyinethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 - 
amine 

(85) 1- [2- (4-aminophenyl) ethyl] -IH-imidazo [4 , 5-c]quinoline-4- 

amine 

(86) 1- [2- (4-aminophenyl) ethyl] -2-methyl-lH-imidazo [4,5- 
c] quinoline-4-amine 



- 11 - 



(87, l-f2-(4-ai„lnppi,enyi,ethyli-2.etlvl-iH-lfflldazo[4 5- 

c J quinoline-4 -amine 

(88, l-i2-(4-a„unophenyl,ethyl,L2-„-praRyl-lH-lnddazo[4,5- 
c]quinoline-4-ainine 

(89) l-I2-(4-aininophenyl)ethylJ-2-n.butyl-lH-iinidazor4 5- 
c J quinoline-4 -amine 

(90, 1-12- (4-a«lnophenyl, ethyl] -2 -cyclopropyl„ethyl-lH- 
iinidazo[4. 5-cJquinoline-4-anine 

(91) l-[2M4-a»inophe„yl,ethyl,-2-ethoxvx„et:hyl-l„-i^dazoI4.5- 
cJquinoline-4-amine 

(92, l-f2-(4-amnophenyl,ethylJ-6,7,8,9-tetralvdro-lH- 
imidazo [4 , 5-c] quinoline-4-ainine 

( 93 ) 1- [2- (4-aininophenyl, ethyl] -6,7,8, 9-tetrahydro-2-n,ethyl-lH- 
imidazo [4 , 5-c] quinoline-4-ainine 

(94, 1- [2- {4-amnophenyl, ethyl] -2-ethyl-6, 7, 8. 9-tetrahydro-lH- 
xmdazo [4 , 5-c] quinoline-4-amine 

(95, 1- 12- (4-a»inophenyl, ethyl] -6, 7. 8. 9-tetrahydro-2-n.propyl- 
iH-imidazo 14 . 5-c] quinoline-4-aiidne 

(96, 1- [2- (4-aininophenyl, ethyl J -2-„-butyl-6 , 7, 8. 9-tetrahydro-lH 
xmda2of4.5-c]quinoline-4-ainine 

(97, l-(2-(4.a™inophe„yl,ethyl]-2-cyclppropyli„ethyl-6,7,8,9- 
tetrahydro-lH-imidazo 14 . 5-c, guinoline-4-and„e 
(98, l-f2-(4-andnophenyl,ethyl]-^-ethoxymethyl-6,7,8,9- 
tetrahydro-lH-imidazo [4, 5-c] quinoline-4-axni„e 
(99, l-[2-(4-aiiiinophenyl,ethyl]-l. 6,7,8- 
tetrahydrocyclopentatb]i,„idazo[4,5-dJpyridine-4-arnine 
(100, 1- [2- (4-aminophenyl,ethyl] -1, 6, 7, 8-tetrahydro-2- 
n.ethylcyclopenta[blii„idazo[4,5-d]pyridine-4-ainine 
(101, l-[2-(4-aminophenyl)ethyl]-2-ethyl-l,6,7,8^ 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridi„e-4-a«ine 
(102, l-f2-(4-ai„inophenyl)ethyl]-l,6.7,8-tetrahydro-2-n- 
propylcyclopenta f b] inddazo [4 , 5-d]pyridine-4-amine 
(103, l-I2-(4-ainincphenyl,ethyl]-2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 . 5-dJpyridine-4-ainine 
(104 , 1- (2- (4-andncphenyl, ethyl J -2-cyclopropyl«,ethyl-l ,6.7, 8- 
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tetrahydrocyclppenta [b J imidazo [4 , 5-dlpyridine-4-amine 

(105) 1- [2- (4-amiiiophenyl) ethyl] -2-etho3Qanetliyl-l, 6,7.8- 
tetrabydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-ainine 

(106) l-[2-(4-aminophenyl)ethyl)-l,6r7,8.9,10- 
hexahydrocyclohepta[b] imidazo (4, 5-dIpyridine-4-amine 

(107) 1- [2- (4-aminophenyl) ethyl] -1, 6, 7 ,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d]pyridine-4 -amine 

(108) 1- [2- {4-aminophenyl) ethyl] -2-ethyl-l ,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-dJpyridine-4-amine 

(109) 1- [2- (4-aminophenyl) ethyl] -1, 6, 7 ,8,9, lO-hexaliydro-2-n- 
propylcyclohepta [b] imidazo [4 , S-dJ pyridine-4 -amine 

(110) l"[2-(4-aminophenyl)ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5 -d] pyridine-4 -amine 

( 111 ) 1 - [2 - ( 4-aminophenyl ) ethyl ] -2 -cyclopropylme thyl- 
1,6,7,8,9, 10 -hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(112) 1- [2- (4-aminophenyl) ethyl] -2-ethoxymethyl-l, 6,7, 8, 9,10- 
hexahydrocyclohepta[b] imidazo [4, 5-d]pyridine-4-amine 

(113 ) N- [4- [2- (4-amino-lH-imida2o [4, 5-c] quinoline-1- 
yl) ethyl] phenyl J acetamide 

(114) N-I4-[2-(4-amino-2-methyl-lH-imidazo[4,5-clquinoline-l- 
yl) ethyl] phenyl] acetamide* 

(115) N-t4-[2-(4-amino-2-ethyl-lrf-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(116) N-[4-[2-(4-amino-2-n-propyl-lH-imida2o[4,5-c]quinoline-l 
yl ) ethyl ] phenyl ] acetamide 

(117) N-t4-[2-(4-amino-2-n-butyl-lH-imidazo[4,5-c](3uinoline-l- 
yl ) ethyl ] phenyl ] acetamide 

(118) N- [4- [2- (4-amino-2-cyclppropylmethyl-lH- imidazo 14,5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(119 ) N- [4- [2- (4^amino-2-ethoxymethyl-lH-imidazo [4 , 5- 
c] quinoline-l-yl) ethyl] phenyl] acetamide 

(120) N- [4- [2- (4-amino-6, 7 , 8, 9-tetrahydro-lH-imidazot4, 5- 
c]quinoline-l-yl)ethyl]phenyl] acetamide 

(121) N-[4-t2-(4-amino-6,7,8,9-tetrahydro-lH imidazo[4,5- 
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clquinoline-l-yDethyljphenyl] acetamide 

(122 ) N- [4- [2- {4-andno-2.etl,yl.6, 7 , 8. 9-tetrahydro-lH- 
imidazo f 4, 5-c] Qui„oli„e-i-yi, ethyl Jphenyl] acetamide 

(123 ) N- [4- [2- (4-amino-6, 7 , 8, 9-tetrahydro.2-n-prppyl.^H- 
"nldazo[4,5-c]quinoline-l.yl,ethyl]phe^yl] acetamide 

(124) N- C4. [2- {4-amino-2-n-butyl-6, 7.8, 9-tetrahydro-lH- 
xmidazoI4,5-c]quinoli„e-l-yl,ethyl]phenyl] acetandde 

(125, N-t4-[2-{4-a«i„o-2-cyclopropyi™ethi:l-6,7,8.9.tetrahydro- 
lH-ii„xdazot4,5-c]quinoli„e-l-yl,ethyl]phenyl] acetamide 

(126, »-f4-t2-(4-a«i„o-2-ethoxymethyl-6.7,8,9-tetrahydro-lH- 
imidazo t4 , S-cJquinoline-l-yDethylJphenyl] acetamide 
(127, N- [4- [2- (4-ainino-l, 6, 7, 8-tetrahydrocyclopenta 
{b]iinidazo[4,5-d]pyridin-l-yl,ethylJphenylI acetamide 

(128, N-t4-t2-(4-amino-l,6,7,8-tetrahydro-2-methylcyclopenta 
IbJ imidazof 4, 5-d]pyridin-l-yl) ethyl] phenyl]' acetamide 

(129, N-f4-[2-(4-amino-2-ethyl-l,6,7,8-tetrahydrocyclopenta 

[b]imidazor4,5-d]pyridin-l-yl,ethyl)phenyl] acetamide 

(130, N-[4-[2-(4-amino-l,6,7,8-tetrahydro-2-n-propylcyclopenta 

tb]imidazo[4.5-d]pyridin-l-yl,ethyl]phenyl] acetamide 

(131, N- [4- 12- (4-amino-2-n-butyl-l, 6,7, 8-tetrahydro-2- 

cyclopentafb]imidazoI4.5-dJpyridi„.l.yl,ethyl]phe„yl] acetamide 

(132, N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6, 7, 8- 

tetrahydrocyclopentatb]imidazo[4.5-d]pyridin-l-yl, ethyl]phenylj 

acetamide 

(133, N-[4-t2-(4-amino-2-ethoxyinethyl-l,6,7,8- 

tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl , ethyl Jphenyl] 
acetamide 

(134, N- [4- [2- (4^amino-l, 6, 7, 8, 9, 10-hexahydrocyclohepta 

tb]imidazo[4,5-dJpyridin-l-yl,ethyl]phenyl] acetamide 

(135, N-[4-[2-{4-amino-1.6,7,8,9,10-hexahydro-2- 

inethylcyclohepta[b]imidazo[4,5-d]pyridi„-l-yl,ethyl]phenylJ 
acetamide 

(136, N-t4-[2-(4-amlno-2-ethyl-l,6,7,8,9,10- 

hexahydrocyclohepta [b] imidazo [4 . 5-d]pyridin-l-yl, ethyl]phei«rlj 
acetamide 
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•(137) N-[4-[2-(4-amlno-l,6,7,8,9,10-hexahydro-2-n- 
propylcyclohepta [bj Imidazo [4 , 5-d]Dyridiii-l-yl) etlvUphenyll 
acet amide 

(138) N-[4-[2"(4-amino-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl Jphenyl J 
acet amide 

(139) N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl ]phenyl] 
acetaioide 

(140 ) N- [4- [2- (4-ainino-2-ethoxymethyl-l ,6,7,8,9, 10- 
hexahydrocycloheptafb] imidazo [4, 5-d]pyridin-l-yl) ethyljphenylj 
acetamide 

(141) 1- [2- [4- (methylalnino) phenyl] ethyl] -lH-imidazoI4, 5- 
c] quinoline-4-amine 

(142) 2 -methyl -1- [ 2 - [ 4 - (me thylamino ) phenyl ] ethyl ] -IH- 
imidazo[4, 5-c]quinoline-4-amine 

(143) 2 -ethyl -1- [ 2- ( 4 - (methylamino ) phenyl ] ethyl ] -IH-imidazo [4,5 
c] quinoline-4 -amine 

(144) [2- [4- (methylamino)phenyl] ethyl] -2-n-propyl-lH- 
imidazo [4 , 5-c] guinoline-4 -amine 

(145) 2-n-butyl-l- [2 - [4 - (inethylamino)phenyl] ethyl] - IH- 
imidazo [4 , 5-c] guinoline-4-amine 

(146) 2-cyclopropylmethyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH 
imidazo [4 , 5 -c] quinoline-4 -amine 

(147 ) 2-ethoxymethyl-l- [2- [4- (me thylamino) phenyl] ethyl] -IH- 
imidazo [4 , 5-c] quinoiine-4-amine 

(148) 6,7, 8, 9-tetrahydro-l- [2- (4- (methylamino) phenyl] ethyl] -IH- 
imidazo [4 , 5-c] quiholine-4 -amine 

(149) 6,7,8, 9 - te trahydro-2 -me thyl-1- [ 2 - [ 4 - (methylamino ) 
phenyl] ethyl] -IH- imidazo [4 , 5-c] quinoline-4 -amine 

(150) 2-ethyl-6,7,8,9-tetrahydro-l-[2- [4- (methylamino) 
phenyl ] ethyl ] -IH-imidazo [4 , 5-c] quinoline-4 -amine 

(151 ) 6,7,8, 9-tetrahydro-l- [2- [4- (methylamino)phenyl] ethyl] -2-n 
pr opyl-lH- imidazo [4 , 5-c] quinoline-4-amine 

(152 ) 2-n-butyl-6, 7 , 8 , 9-tetrahydro-l- [2- [4 - (methylamino) 
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phenyl] ethyl] -iH-iinidazo [4 5-c1o,Ht,«h . 

153, 2-cyclopropyl^ethyi-6.7,8.9-tetrahydro-l.r2-t4- 
(inethylainino)phenylJethyl]-iH-i„^vi . 

(154, 2-ethoxy™ethyl-6 7 9 teT^l 

, «»"yaro 1 l2-[4-(inethylaitdno,phenylJ 

1156) ^■5-7.8-tetrahydro-2-„tl>yl-l-t2-r4-lMh>^, ■ 
(157) 2-etl,yl-i, 6,7,S-tetr<Uvto.-l.l2.[4- ,™,thyl.^„, 

(157?sT^""'°"°"'''^^'°"-=-*''-*^--™^« 

(158, l'6»7,8-tetrahydro-l-r2-r4-fmo».wi • . . 

' '■^ I* (me thylanu.no) phenyl 1 ethvii -j 

=«cycl^ent.,Wi»laaz„t4.5-d,^i^„,.,.L„f' 

Ph«yl.t^X,c.clop»ta,.,i^aa.oH,S-a).„iain,-.-.^„! 
(160) 2-=ycl<.ppopylMthyl-l,6,7,8-l;ecr,iydr<,-l-I2-r4. 

(1") 1.6,7,8,9.10-h™hydro-l-(2-[4-(.ethyW„„, 
*»yl,th.l,c.clo).ep.,,.ri^a„o,4,5-.,py.iai„,-4-«^. 

("7, 2-cycloprppyl^thrt-x, 6.7, 8, 10-hex,hyd„-l- ,2- ,4- 
PWIJ ethyl,cycloh«,t.tbI i«id.zo 14. 5-d,i„lai..-4-a„i„e 
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The novel 1- (substituted aryl)alJvl-lH-iinidazppyridine-4- 
amine derivatives represented by general fonmila (I) above 
according to the invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078, which 
production process allows synthesis of con^jounds of general 
formula (I) wherein is a group represented by SO^V,- CONrV 
or NR"r" or a hydroxyl group and r' is a hydrogen atom, of which 
R" is a lower alkyl group or benzyl group and R" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 
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. .<.b.tit«.d or u.s^st"„te^^ " 
• lo«r allcyl ^ W^l „tL™"""°T '^'^ ""■ 

R'. R', M n 7';'"';\'»°"""»lfonyl group, „a R', 

their production proc«,e. 1^!^'^^'"^'' co^om,ds, „d 

a solvit ,uch .cotic rfl^ " °* 

solve! to :b^T ""^ " '°^-""« °^ 

in Step TT ' °' <""■ 

.1 » »-t»'Sx":il^r " - solvent 

chlori^tUl^T " ■^"^>»- ^--ioride using . 

Chloride, ^Zl: ZTZtT'T """-^ 
et f ro„ 0-c to the refiw . * °" Pentachlorld. 

™d o. gent " " ^ 

for^U IS,'' """"" '•""-'•a '■>' the follo^ng g,„„.i 



f 

>r (IX) 

i4» 



production processes for = , «^ove, 

Unexandned Patent P«bliLr . ''""^^'^ 
48447 and NO 85^7 r ""^^^^S, No. 59- 

No. 52 85137 and Journal of Medicinal Chendstry, 
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Vol.20, p.1212 (1377) r etc., may he reacted with a cc3iiipoi2nd of 
general formula (IV) in an inert solvent such as N,N- 
dime thy Iformamide r methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -lO'C to the reflux temperature of the solvent, 
to obtain a confound of general formula (V) . 

In Step 4, the nitro group of the coi^pound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a confound of general formula (VI) . 

In Step 5, the compound of general formula (VI) may be 
reacted with a trialJcyl orthoester represented by the following 
general formula (X) 

R*C(OR), (X) 
wherein R represents a lower alkyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from C'C to 200*C, to 
obtain a compound of general formula (VII) (provided that when 
R* of general formula (VI) is a SOjNH, group, R*' represents a 
group SO^=C(OR)R* due to the reaction conditions). However, 
depending on the con^oxind, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
following general formula (XI) 




(XI) 



wherein R, R*', r', r', r*, r\ m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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c*na in tue presence or in th» aKoo**^^ 
inert solvent such w , m cne absence of an 

N^N^dxinethylformamide, acetonitrile or 

toluene ah f-r-^m nor^ w**J.ujrixe or 



toluene at from O'C to 200V to L • ^' « 

formula (VII, . " °^ 

general for^x^ (Xl " ^ '^«-nted the following 



(xiiy 



^ere Z xs a chlorine ato. or brondne ate, and is as defined 

such as p-toluenesulfonic acid and in the presence or in L 
absence of an inert solvent such as N^N-dimethylfor^amide 
acetonitrile or toluene at from O'c to 200-C to obtain a confound 
of general formula (VII, (provided that wh^n of general 
fox^nula (VI, is a hydroxyl group, r'" represents a group OCOR^ . 

AS another alternative method, the compound of general 
fomula (VI, may be reacted with a compound represented by the 
following general fonmila (XIII, 

R*C0OH (XIII, 

1 '^'^ " -^"C^^ic .da or sulfuric acid 

" ».N-d»«thylfor»«»iae or methylene chloride at fro. O'c to 
200-c to obtain a compound of th, following genaral formula «IV, 

r 



(XIV, 



<VI) r. a hydio:qrl group, and in all otiar casea r', r-. „<, 
mv h."; " " abova, aftar rfUch thi. co,,,pom>d 

Z. , T " ' ^""^'-"''■S agant to obtain a co»po2 of 

~ forM,la ,vix,. Por th, chlorinating raaction. len r- of 
th. co^d of general for-la ,XIV, is a hydrogan .to. or a 
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linear r branched alkyl group substituted with a lower alkoxy 
group, hal gen atom or cyclic alkyl group, the con?)ound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent, and when R* of the conpoxmd of general 
formula (XIV) is a linear or branched aljQrl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after projecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R* represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for exanple phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloridie or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride at from O^'C 
to the refl\ix tenperature of the solvent, to obtain a compound 
of general formula (VII) (provided that when R^ of general 
formula (XIV) is a linear or branched allcyl group having one or 
more hydroxyl groups, R^ represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the compound of general formula (VII) cOid phenol 
may be reacted with an alkali such as sodixom hydroxide or 
potassium hydroxide in the presei>ce or in the absence of an 
inert solvent such as N,N-dimetl^lf ormamide or methylene 
chloride at from O^C to 200^C to obtain a cospound of general 
formula (VIII). 

In Step 7, the con^joiind of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O^'C to 200^C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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. (XT) Bn 

^\ (HI?) "bS 

Wherein J represents a lower alfcyl ^oup or benzyl group, and 
R . R , R . R , R , m. n, X and y are as defined above. 

Specifically, in Step 8 a compound of general formula (V) 
Obtained by the first for» described above and a dibenzylaxoine 
or N-lower alkyl-N-benzylandne »ay be reacted in the presence or 
or '''' °' ^ «°lv«nt such as N,N-din.ethylfox»a»ide 

or .ethylene chloride and in the presence or in the absence of a 
base such as trlethylandne or potassium carbonate at from O'C to 
200-C to obtain a coinpound of general fonmila (XV) . 

in Step 9. the nitro ffroup of the coTnpound of general 
formula (XV, may be reduced by an appropriate reduction method. 

bol TT^/ ' "^'"^ "^^'^-^ =^1°"<^- sodium 

borohydrxde or a reduction method using iron powder and 

hydrochloric acid, to obtain a compound of general formula (XVI,. 

in Step 10. the compound of general formula (XVI, may be 
reacted wxth a cp^ound of general formula (X, , general formula 
(XII, or general formula (XIII, i„ the same manner as step 5 
above and under the same conditions, to obtain a- compound of 
general formula (XVII, . 

In Step 11. the compound of general formula (XVII, may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a coxqpoiind of general formula (I) . 

As the third form of the production process there may be 
mentioned a process of producing a coii?>ound of general formula 
(I) wherein R* is a group represented by NR"r" and r" is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a coir^jound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR"r" and r" is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isopropanol, n- 
butanol, sec-butanol, tert-butanol, etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric acid or an allcali such as sodium hydroxide or potassium 
hydroxide in a range from room temperature to the reflux 
temperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R* is a group represented by NR"r" and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a coni)ound represented by the 
following general formula (XVIII) 

B» 

Biv 

(XVIII) 

where r" represents a lower allcyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, R** represents a 
hydrogen atom, lower alkyl group or benzyl group and R*, r', R*, 
R*, m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman*s reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfur atom, and r', r', r\ r'' r', „, 
n, X and Y are as defined above. 

Specifically, in Step 12 a coinpound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from O'C to 200"'C, 
to obtain a compound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alJqrlurethane and alkyl isocyanate, and as examples of 
thioureating agents there-may be mentioned thiourethane . 
alkylthiourethane, alkylisothiocyaiiate, etc. 

As the sixth form of the production process there may be 
mentioned the following production process. 



(mi) 




(niii) 
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Vherein r\ r\ r\ R*, X and Y are as defined above. 

Specifically, in Step 13 a con5>ound of general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from 0*C to 200'C to obtain a 
confound represented by general formula (XXII) . As exanples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the compound of general formula (XXII) may be 
reacted by the same method as in Step 7 above to obtain a 
conpound represented by genereO. formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 




wherein r" represents a lower alkyl group, and r', r', R*, r', m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a con^jound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a conpoxind represented by general formula 

(XXV) , and in Step 16 the conpound of general foraula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compoxind represented by general formula (XXVI) . 
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m step 17, the compound of general formula (xxvr. 
reacted with an alcohol such as methanol oH^^^ ^^^^ ^ 
presence of an appropriate acid catalvst Z I 
temperature to the reflux t '^^'^^^^^^ « range from room 

a compound represented Z -°lvent, to obtain 

V una represented by general formula (xxviii 

Of appropriat. acid ^ ^^^^ 

concentrated hydrochloric arirt « mentioned 

^nuLTr::.x^::e::r ^^^^^^ - - 



f 

!e (Stepjo) ^,>(ch 



(mi) 



wherein r" represents a lower alkyl group, and r', r' »• „ 

n, X and y are as defined above. « - » - R , R , m, 

^^pecifically, i^ step 18 a confound of general formula 
P^ct '^"'^"^^ ^ ""^'-'--^ ^ the first form of the 
:12T::\^^^^^^^^ ^ — ^ the same 

.eneral fo™x^,,t^^ ^ ™^ ™ted by 

t^f T ^^^°=^lo-ide are reacted in the presence or in 

the absence of a baso ey^^u «^ ^J^ence or m 

potassium carbona^ etc ani ^^^T ^"ethylamine, 
of an in«..^ , " Presence or in the absence 

an .nert solvent such as N,N-dimethylfon„amide, an alcohol 
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Such as methanol, ethanol, etc. or methylene chloride in a range 
from O^C to 200*0, to obtain a campovnd represented by general 
formula (XXX) . 

In Step 20, the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate cated.yst, to obtain a conpound represented by 
general formula- (XXXi) . As exaaples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladiiim carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixtiire of water and an alcoholic solvent, in the presence or in 
the absence of axmnonia water* or ammonia gas under tesperature 
conditions of from room tenperature to 200"C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective component a novel 
1- (substituted aryl)alkyl-lH-imida2opyridine-4 -amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^ "produced by common methods with 
addition of pharmacologically and pharmaceutical ly acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating concponents such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc .), disintegrating agents ( carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc . ) , binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents (magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating con?)onents 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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.(dxstilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic acids Z 
bases), isotonizing agents (salt, glucose, glycerin, etc.) and 
stabxlxzers; and for eye ointments and external preparations 
there may be used appropriate formulating components such as 
ointments, creams and taOcifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etc.) 

The dosage of the compounds for patients under treatment 
will depend on the symptoms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

. [Exan^jles] 

The present invention will now be explained by way of 
reference exanples and examples which, however, are in no way 
intended to restrict the invention. 
Reference Exan^le 1 

2- [4- (niethylamino)phenyl] ethylamine-hydrochloride 

(1) N-(4-(cyanomethyl)phenyl]formamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at 50«C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide, aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanomethyl) phenyl] formamide 
(melting point: 103 . 0-105 .0'C) . 

(2 ) 2- [4- (methylamino)phenyl] ethylamine -hydrochloride 

To a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrofuran, while stirring on ice. After heating the 
mixture to room temperature, a solution of 19.3 g of N-[4- 
(cyanomethyl)phenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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istirring at room ten?)eratiire for one hour, a mixed solution of 
60 ml f water and 120 ml of tetrafaydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate , the mixture vtaa 
stirred at room tens>erature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. Cc. 
Elemental analysis: C,BuN,*2KCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Exan5)le 2 

2 - [ 4 - ( 2 -aminoethyl ) phenyl ] -2 -methyl-1 , 3 -dioxolane 

(1) N-[2-[4-(2 -methyl-1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl 1 
trifluoroacetamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethyl] 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulf onic acid'lH,0 were added and 
the mixture was refluxed-^or 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
ujider reduced pressure to obtain 11.0 g of N- [2- (4- (2-metlryl- 
1, 3 -dioxolan-2 -yl) phenyl] ethyl] trifluoroacetamide (melting 
point: 72.0-74.0*0 . 

( 2 ) 2 - [ 4 - ( 2 -aminoe thyl ) phenyl ] - 2 -me thyl -1,3 -dioxolane 

After dissolving 11.0 g of N- [2- [4- (2-raethyl-l,3-dioxolan- 
2-yl)phenyl]ethylj trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (m*) 

NMR spectrum * (CDCl,) ppm; 1.65(3H, s) , 2.74 {2H, t, J=6.5H2), 
2. 97-3. 00 {2H, m) , 3.79 (2H, t, J=2Hz) , 4.03 (2H, t, J=2Hz) , 
7.18{2H, d, J=8H2), 7.41 (2H, d, J=8Hz) 

Reference Example 3 

N-[l-[4«(2«aminoethyl)phenylJethyl] ace tamide -hydrochloride 
( 1 ) [ 1- [ 4- [ 2- ( tert-butoxycarbonylamino ) ethyl ] phenyl ] ethyl ] 
acetamide 

To 10.0 g of [4-[2-(tert-butoxycarbonylamino)ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at SO^'C, 80 atmospheres.- After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under re4uced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N- [1- [4- [2- ( tert-butoxycarbonylamino) 
ethyl] phenyl] ethyl] acetaSnide (melting point: 138 . 0-140 . 0**C) . 
(2) N-[l-t4-(2-aminoethyl)phenyllethyl] acetamide -hydrochloride 

After dissolving 9.00 g of N- [1- [4- [2- {tert- 
butoxycarbonylamino)ethylJphenyl]ethyl] acetamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. 0'^C. 
Elemental analysis: C^^H^^ fi-HCL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, 59.25; H, 7.61; N, 11.48 
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Reference Exang)le 4 

2- [4- (dibenzyl amino) phenyl] ethylamine •hydrochloride 

(1) N-[2-[4-{dibenzylandno)phenyl]ethyl] trifluoroacetamide 

To 1.00 g of N-[2-(4-aiiiinophenyl}ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N,N- 
dimethyl formamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50*C for one hour. After adding %«ater and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was %mshed 
with isopropyl ether to obtain 1.10 g of N-[2-[4- 
(dibenzylamino) phenyl] ethyl] trifluoroacetamide (melting point: 
142. 0-144. 0'C) . 

( 2 ) 2 - [ 4- (dibenzylamino ) phenyl ] ethylamine * hydrochloride 

To 1.00 g of N-[2-(4-(dibenzylamino)ptienyl]ethyl] 
trifluoroacetamide there were added 3 ml of methanol and 2 ml o£ 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60^*0 for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.'OO g of colorless crystals. 
Recrystallization from a mixed s61ution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. O'C. 

Elemental analysis: C^^,-2HC1-1/4H,0 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Exanple 5 

4- (2-aminoethyl ) - a -methylbenzyl alcohol • hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of methsuiol, 2.0 g of sodixun borohydride was added and the 
mixture was stirred at room tenperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated under reduced pressure. The 
resulting faint yellow liquid was dissolved in 150 ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of water, the mixture was stirred at room temperature 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171. 0-172. O^C. 
Elemental analysis: Cj,iyJO*HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; 6.85 

Reference Exaitple 6 

4- (3-aminopropyl ) benzenesulfonamide -hydrochloride 

( 1 ) N- { 3 -phenylpropyl ) ace tamide 

To a solution of 1.00 g of 3-phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off under 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, and-after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) ace tamide . 

(2) 4-[3-(acetylamino)propyl]ben2enesulfonyl chloride 

To a solution of 1.00 g of N- (3 -phenylpropyl) ace tamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlprsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3-(acetylamino)propylIben2enesulfonyl chloride. 

(3) 4- [3- (acetylamino)propyl]benzenesulfonamide 

A mixture of 1.20 g of 4-[3-(acetylamino)propyl] 
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benzenesulfonyl chloride, 6 ml of tetrahydrofuran and 3.0 g f 
ammonia water was stirred at room teii?>erature for 7 hours. 
After distilling off the solvent under reduced pressure and 
adding methan 1 to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- (3- (acetylamino)propyllbenzenesulf onamide . 
(4) 4- ( 3 -aminopropyDbenzenesulfonamide- hydrochloride 
A mixture of 1.95 g of 4~ [3- (acetylamino) propyl] 
benzenesulfonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120''C for S hoiirs. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 1.89(2H, quint, J=8Hz) , 2.74(2H, t, 
J=8H2), 2.80(2H, t, J=8Hz), 7.20{2H, br-s) , 7.40(2H, d, J=8.5Hz), 
7.76(2H, d, J=8.5Hz), 7.93 (2H, br-s) 



Reference Exanple 7 

[4 - { 2 -aminoethyl) phenyl] -4 -me thy Ibenzenesulf onamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2-(4-nitrophenyl)ethylamine* 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trif luoroacetic anhydride 
while cooling on ice, and" the mixt.ure was stirred at room 
temperature for 30 minutes. Aft§r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
wsts disftilled off under reduced pressure to obtain 8.50 g of 
[2 - (4-nitrophenyl)ethyl] trifluoroacetand.de . 

(2) N- [2- {4-aminophenyl)ethyl) trifluoroacetamide 

After dissolving 36.3 g of N- [2- (4-nitrophenyl) ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
car]t>on was added and the solution was subjected to catalytic 
reduction at normal tenperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl ) ethyl ] trifluoroacetamide . 
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'{3 ) [4- [2- ( trif luoroacetylamino) ethyl J phenyl] -4- 
methylbenzenesulfonamide 

To a mixture of 10.0 g of N-[2-(4-amin phenyl) ethyl] 
trifluoroacetamide, 50 ml of methylene chloride and 7.9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off -to obtain 10.7 g of N- 
1 4 - [ 2 - ( tri f luoroace tylamino ) ethyl 1 phenyl ] -4 - 
metfaylbenzenesulf onamide • 

( 4 ) N- [ 4 - ( 2 -aminoe thyl ) phenyl ] -4 -me thylbenzenesul f onamide 

A mixture of 13.4 g of N- [4- [2- (trif luoroacetylamino) ethyl] 
phenyl ]-4-methylbenzenesulf onamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insolublie portion, the 
filtrate was concentrated under reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum * (DMSO) ppm: 2,33(3H, s) , 2.76(2H, t, J=8.5Hz), 
2.96(2H,, t, J=8.5Hz), 7.05(2H, d, J=8.5Hz), 7.10(2H, d, J=8.5Hz), 
7.34 (2H, d, J=8H2), 7.65(2H, d, J=8Hz) , 8.40{2H, br-s) 

Reference Example 8 

4 - ( 2 -aminoethyl ) -N-methylbenzenesulf onamide • hydrochloride 
(1) (2-phenylethyl)acetamide 

To a solution of 15.0 g of 2 -phenyl ethyl amine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for one hour. After concentrating the reaction 
mixture under reduced press\ire and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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* (2-phenylet:liyl) acetamldie . 

(2) 4-[2-{acetylaiiiino)ethyl]ben2enes\ilfonyl chloride 

To a mixed solution of 98.2 g of N- (2-phenylethyl)acetaiiiide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid while cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2-(acetylamino)ethyll 
benzenesulfonyl chloride. 

(3 ) 4- (2- (acetylamino) ethyl] -N-methylbenzenesulfonamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl cl^oride in 25 ml of tetrahydrofuran there was 
added at room tesperature 14.8 g of a 40% methylamine aqueous 
solution. After reflizxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
(acetylamino) ethyl] -N-methylbenzenesulfonamide. 

(4) 4- ( 2 -aminoethyl) -N-methylbenzenesulfonamide -hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) etliyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at 110°C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals . 
NMR spectrum J (DMSO) ppffi: 2.42 (3H, s) , 3.02(2H, t, J=5Hz) , 
3.07(2H, t, J=5H2), 7.40(1H, br-fe) , 7.57(2H, d, J=8H2) , 7.74(2H, 
d, J=8H2), 8.08(2H, br-s) 

Reference Exaxnple 9 

4- (2-aminoethyl) -N-propylbenzenesulf onamide 
( 1 ) N-propyl - 4- [ 2 - ( trif luoroace tylamino ) ethyl ] 
benzenesul f onamide 

To a solution of 13.4 g of 4- [2-r (trif luor ©acetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated \inder reduced pressure, and water euid methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl -4- [2- 
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•(trifluoroacetylaminOethylJbenzenesulfonamide 
(2) 4-(2-aminoethyl)-N-propylbenrenesulfonamide 

To a solution of 15.3 g of N-propyl-4- ^2- 
(trifluoroacet:yla^dno)ethylJbe„.e„esulfonandde in 150 ml Of 
methanol there was added at room temperature 92 ml of a 10% 
sodium hydroxide agueous solution, and the mixture was stirred 
for 30 mxnutes.. After adding lo% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 

the resxdue and filtering off the insoluble portion, the 
g Of a colorless liquid. 

NMR spectrum S ,jmso) ppm: 0.80(3H, t, J=7H., , l.40(2H, sextet, 

^•"^^H, t. 

i J 4.23(1H, br-s), 7.46{2H, d, J=8H.z) , 7.74(2H, d, J=8Hz) 

7.80-8.00 {2H, br-s) 

Reference Exemple 10 

4- {2-aminoethyl) -N, N-dimethylbenzenesulfonamide. hydrochloride 
(1) 4-[2-{acetylainino)ethyl]-N,N-diinethylbenzenesulfonamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature'17.2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylandno) ethyl J -N.N- 
dimethylbenzenesulf onamide . 

(2) 4-(2-aminoethsrl)-N,N-dimethylbenzenesulfonamide. 
hydrochloride 

A mixture of 4 .10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at lOO'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals 
NMR spectrum ^ (DMSO) ppm: 2.62(6H, s), 3.01(2H, t. J=8.5Hz), 
3.11(2H, t, J=8.5Hz), 7.54(2H. d, J=8Hz) , 7.70(2H. d, J=8Hz) , 
8.00 (2H, br-s) 
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Reference Exaznple 11 

2 - ( 2 -aminoethyl ) benzenesxil f onamide 

(1) 5-bromo-2- [2- ( tri f luoroace tylami no ) ethyl] benzenesulfonyl 
chloride 

To a solution of 15.5 g of N-[2*(4-bromophenyl)ethyl] 
trifluoroacetaodde in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture was refltixed for two days. After pouring the reaction 
mixture into ice water for separation, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
under reduced pressure. A mixture of iv-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (tri f luoroace tyliamino) ethyl] benzenesulfonyl 
chloride . 

(2 ) 5-bromo-2- [2- ( tri f luoroace tylamino) ethyl Jbenzenesulf onamide 

To a solution of 25.5 g of 5-bromo-2- [2* 
(trifluoroacetylamino)ethyl]benzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there wasK added 45 ml of ammonia water wliile 
cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( tri f luoroace tylamino) ethyl] benzene sulfonamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl ]benzenesulf onamide 

A mixture of .12.0 g of 5-bromo-2- [2- 
( trif luoroacetylamLino)ethyl]benzenesulf onamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 
( trif luoroacetylamino) ethyl ] benzenesulf onamide . 

(4) 2- (2-aminoetfayl)benzenesulf onamide 

A mixture of 11.0 g of 2- [2- (trif luoroace tylamino) ethyl] 
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on. ho^. «t.r ,adl=, 10, .^o,^„i, ,,,, to^ r^Jr 

^der reduced pr„,u„. „t.r adding ethanol to tiTHllTu. and 
fUterxn, „„ th, ln.olubU portion, th. mtrat. .a, ^.111^ 

""Kspectrvm » IDBSO) pp.. 3.10 (2H. t. J=7Hz) . 3.30<2H t 
J=7H.,. 7.«-7.47(2H. m, . 7.50-7. 60 (5H. i, , 7.S0-7.53 ,1H. 

Reference Rxample 12 

3 - {2-aminoet±yi) benzenesulf onamlde 

(1) N-[2-(4-broinophenyl)ethyl]trifluoroacetamide 

100 ml of methylene chloride there was added 21 ml of 
trifluoroacetic anhydride while cooling on^ ice, and the mixture 
was stxrred at room temperature for 30 minutes. The reaction 
mxture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13 .7 g of N-[2-(4- 
bromophenyl ) ethyl] trifluoroacetamide . 

chLL'dr°"'"""''''"'"°'°^°''^'"^°'^'^^ benzenesulfonyl 

To a solution of 15 ."3 g of N-(2-(4- 
bromophenyl, ethyl, trifWoacetamike in 45 ml of methylene 
chlorxde there was added 10 ml of chlorsulfonic acid while 
cooUng on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organxc layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2- 
(trifluoroacetylamino)ethyl]benzenesulfonyl chloride 

(3) 2-bromo-5-[2-(trifluoroacetylamino)ethyl]benzenesulfonamide 
To a solution of 8.20 g of 2-bromo-5- [2- 

(trifluoroacetyla«ino)ethyl,benzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture wa.s stirxed at room teznperature 
for one hour. The reaction mixtxire was concentrated under 
reduced pressure, and the residue was washed with ethanol t 
obtain 5.30 g of 2-bromo-5-I2-(trifluoroacetylamino)ethyl] 
benzenesulf onamide . 

( 4 ) 3- [2- ( trif luoroacetylamino) ethyl ] benzenesulf onamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trif luoroacetylamino) 
ethyl] benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain 4,00 g of 3- [2- (trif luoroacetylamino) ethyl J 
benzenesulf onamide • 

(5) 3 - (2-aminoethyl)benzenesulf onamide 

A mixture of 4.00 g of 3- (2- (trif luoroacetylamino) ethyl] 
benzenesulf onamide, 40 ml of methamol and 2*4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room tenperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoltible portion, the filtrate was 
concentrated linder reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum ^ (DMSO) ppm: 2.98t2H, t, J=8Hz) , 3.08(2H, t, 

J=8Hz) , 7.25(2H, br-s) , '7.48-7.58(2H, m) , 7 .70-7 .78 (2H, m) , 
7.81(2H, br-s) 

Reference Example 13 

4- [2- t {2-chloro-.3-nitroquinolin-4-yl)amino] ethyl Jbenzamide 

To a solutibzi of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylformamide there was 
added 4.35 g of 4-(2-aminoethyl)benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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■under reduced pressure. The residue was washed with isopropyl 
ether to obtain 5.89 9 of brown crystals. Recrystallization 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217. 5-218. 5'c. 
Elemental analysis: C,^C1N,0, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compounds for. Reference Exainples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Exanple 13. 
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■ TlibX« 1 







Properties 
( reczys tallizati.an 
solvent) 


Sloental analysie 


Ref. 
Bx.14 


CONHMe 


yellowish brown 
crystals 

(BtOB) 
op: 194. 0-19$. O^C 


C^CIK.O. 
Calc: C,59.30; B,4.4S; N.14.56 
Pound: C. 59.30 1 B.4.59> H. 14 29 


ReC. 
Ex.15 


OH 


yellowish brown 
crystals 

(AcOBt) 
up: 140. 0-145. 0-C, 
decoiq^osition 


C^,C1N,0 
Calc: C,59.40f B«4.lOr H.13.22 
Pound: 0.59.32: B.3.83s H. 12 20 


ReC. 
Ex.16 


CO,Bt 


orange needle- liXe 
crystals 
(BtOB) 
bd: 122.0-124.0*0 


fale • C 60 Ofli n d ^2* ff 111 CI 
^MAw*. WfW.voj afV»avy xi#xu«9X 

Pound: C,60.15; B,4.32f N,10.56 


Ref. 
Ex.17 




yellow crystals 

(St,0) 
bd: 122. 5-123. O^C 


C„H„C1N,0, 
Calc: C#d0.95; H, 4.B7; N#10.15 
Pound: C,60.63; H,4.77; N»10.19 


Ref. 
Ex. IB 




yellow crystals 

(DMF-B,0) 
dd: 199. 5-201. 5*C 


C^„C1N,0,S 
Calc: C»50.19; B,3.72; N, 13.77 
Pound: C,49.99; B.3.56; N,13.48 


Ref. 
Ex.19 


so^ODfe 


yellow needle-li)ce 
crystals 
(GRyOI) 
B©: 178. 0-179. 0*C 


CA,C1N,0,S 
Calc: C,51.37; 8,4.07; N,13.31 
Pound: C.51.46| 8,3.96; N«U.47 


Ref. 
Ebc.2'0 




like crystals 
(BtOR) 
mp: 183. 0-184. 5*C 


Calc: C, 52.41; B,4.40; N,12.88 
Pound: C,52.78; 8,4.34; N,U.77 


Ref. 
Ex.21 


SO^-n-Pr 


brown needle- like 
crystals 
(iso-PrOB) 
so: 136. 0-137. 5*C 


C A|C1N,0,S 
Calc: 0,53.51; 8,4.71; N,12.48 
Pound: C,53.80; 8,4.70; N,12.63 


Ref. 
Ex.22 


SO/Me, 


yellow needle- like 
crystals 

<CH,CN) 
mo: 162. 0-163. 0*C 


C A.C1H,0,S 
Calc: C,52.47; 8.4.40; N,12.88 
Pound: 0,52.57; 8,4.30; H,13.13 


Ref. 
Bx.23 


CU,OH 


yellow crystals 

(iso'PrOH) 
no: 169. 0-171. 0*C 


C,^„C1N,0 
Calc: 0,60.42; 8,4.51; N. 11.74 
Pound: 0,60.72: 8,4.23; N,11.71 


Ref. 
Ex.24 


HBMs 


yellow crystals 
(CMF-ByO) 
mp: 210. 5-213. 0*C 


Calc: 0,51.37; 8,4.07; It,13.31 
Pound: 0,51.39; 8,4.02; N,13.14 


Ref. 
Ex.25 


lOiAc 


yellow crystals 
(BtOH) 
bp: 190. 0-191. 5'C 


C.A,C1N.0 
Calc: C,59.30; H,4.45; 8,14.56 
Pound: 0,59.28; 8,4.37; N,14.59 
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f 




Pound, C.Cl.ot; u'lH: 



Table 3 



Ref. 
Ex. 28 

Ref . 
Ex.29 

Ref. 
Ex.30 



SO^ 



Ref. 
Ex.31 



Ref. 
Ex.33 



CM,OH 



NHMs 



KRAc 



Properties 
Crecrystalli«aticm 
solvent) 

1 ..""T 



yellow cry»tala 
(MeOH) 
gp; 194.0-lPg.o*c 



yellow crystal* 
Ciso-PrOH) 
PP; 149, 5^151. o«c 
yellow crystals 
(AcOEt-iso-Pr,0) 
— 176.5-1 



yellow prism crystals 
(AcOEt) 
mi 187.5-lftfl K^n 

yellowish brown" 
needle-liJce crystals 
(AcOEt) 
146.5-14W n»r 
y«^low crystals 
(AcOEt) 
170. 0-174, 0»r 



Elemental analysis 



Calc.i 
Pound: 



C,^,C11I,0,S 
C,49.69; H,4.66; 
C>49.S5g H.4.76. 



Calc.i 
^oundj 



C^C1N,0, 
C>59.65; H.5.3a* 



N, 13 
N,13 



64 

52 



Calc. ; 
Pound: 



C„H„C1N.0,S 
C,50.88; H,4.98; 
C> 50.89; H,4.97; 



N, 11.61 
N, 11.53 



N, 13.19 
N,13.04 



Calc 
Found: 



C,^,C1N,0, 
C,58.69; H,5.44; N,14.41 
_C,58.64; H,5.45; W. 14.30 

C,^,C1N,0, 
nll'll'^ H^S.'sV; N,15.53 
0,59.86; H,5.73; M,15.S9 



C„H„C1N,0, 

F^iSi: riSiS'* N'"-** 

Found; C> 60.39: H,6.10; N,13.24 
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FT 


1 -i 
R 


Proper^es 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Sx.34 




H 


yellov needle-like 
cirystala 

(CB,CN) 
no: 232. 0-233. 0'C 


C^C1H,0,S 
Calc: C,50.19; B,3.72; N,13.77 
Pound: C,50.X9; B,3.55| N,13.72 


Ref. 




B 


yellowish brown 
crystals 
(CH,CN) 
mpz 225. 5-226. 5*C 


C,A.C1H,0,S 
Calc: C. 50.19; B,3.72; N.13.77 
Found: CSO.ll; B,3.55; N,13.59 


Ref. 
Bjc.36 


p-SO^ 


Me 


yellowish brown 
crystals 
(BtOR) 
B8>: 235.5-237.0'C 


C,A7C1II,0.S 
Calc: C.51.37; B.4.07; N,13.31 
Pound: C,51.49; B,4.07; H,13.03 


Ref. 
Ex.37 


p-SO^ 


one 


yellowish brown 
needle-like crystals 
(BtOB) 
mp: 238. 0-239. 5*C 


^C,A,C1NAS 
Calc: C,49.49; B,3.92; N,12.82 
Pound: C, 49.44; B,3.79; N,12.90 


Ref. 
£x.38 


p-SO^lB, 


CI 


yellow cxyetals 
(EtOH) 
so: 236. 0-237. 0«C 


CxA.Cl^,0,S 
calc: C,46.27; B,3.20; 12.70 
Pound: C,46.29; B,3.07; N,12.54 



Table 5 





Properties 
(recrys tallization 
solvent) 


Bleoiental analysis 


Ref. 
Bx.39 


yellow crystals 
(BtOH) 
iH>: 196. 5-197. 5'C 


C,JI„ClN,O.S, 
Calc: C,43.64; H,3.17; N,13.57 
Found: C,43.75? H,3.06; N,13.33 
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Ref. 


n 


Properties 

(recxystallixatioa 
aoXvent] 


Elemental analysis 


Ex.40 


1 


yellow needle-like 
crystals 

(EtOR) 
np: 212. 0-213. 0*C. 
^cc^position 


Calc: C,48^JI^'''Hr5"'34; N 14 26 
Found: C,49.18; Hia.iS; ulu.H 


Ex.41 


3 


ynxiow Plate crystals 

(CHjCN) 
ap; 215. 0-21 . o«c 


r'^'*^^* "'"-31 
Pound: C,51.25; H,4.09t H.lvntJ 



Tattle 7 





Properties 
(recrystallixation 
solvent) 


Elemental analysis 


Ref. 
Ex. 42 


yaxxoir crystals 
(HeOH) 
_ no; 216.0-217 -fl*r 


Calc.s C,48.i2; H,4.32; 14.12 
[Found: C.48.2i; H.4.20.> W-ld in 
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R* 


Properties 


Re£. 
Ex. 43 


NBTs 


y«ilowi«h brown liquid 

NMR «p«ctzuB ^(XHSO-d,) ppm: 2.32(3B. 2.84(2B, t, 
J-8BZ), 3.28(2H, J-8Bz), 6.99(2R, 'd, J-8.5Bz), 7.07(2B« 
d» Ja8.5Hx)» 7.27(2R, d, J«8Hz), 7.58(2B, d, J«8Rz)« 7.60- 
7.65|1B« m), 7.80-7.85(3H, m) , 8.36(1H, d, J-8.5Bx), 
9.98(1B, ■) 

ZR «pectxi2m V(liq) cm'*: 3416, 1528, 1160 


Ref. 
Ex. 44 


NBn. 


reddish faroMi liquid 

NMR spectrum S {aXU,) ppo: 2.89(2H, t, J-6.5BZ}, 3.61(2H, 
q, J-6.5RZ), 4.66(4H, 5.64(13, t, J-6.5Hz), 6.73(2H, d« 
J-0HZ), 7.04<2B, d, J-SHz), 7 .20-7 .35 (lOH, ffl) , 7.40<1H, t, 
J-BHz)« 7.61(1B« d» J-BHz), 7.71(1H, t. J«8Hz)» 7.89Ma, d, 

j«8as) 

Haas spectrum m/x: 322, 924(3:1, K*) 
IR spectrum V(liq) cm'*: 3416. 1522 


Ref. 
Ex. 45 


CHMeGH 


yellow crystals 

NMR spectrum (CDCl,) psn: 1.50 (3H, d. J«6Bz), 3.00(2H, t, 
J-7B2K 3.73(2H, q, J»7Hz) , 4.92(1H, q, J-6Bs) , 5.86(1H, s), 
7.23 (2R, d, J»8Bz), 7.38(23, d, J»8Bz), 7. 45-7. 50 (IB,, m) , 
7.65-7.75C2B, m) , 7.89(1H, d, J«8.5Bz) 

ZR spectrum V(RBr) cm'*: 3424, 1516, 1364 
Mass spectrum m/z: 370, 372(3:1, M*) 



- 45 - 



COT 




orange liquid 




» apectnan Vdiq) cm 



3392, 1522 

Jiillllj, IT) 



Reference Exantple 47 

6.9 na Of acetic anhydride ZTL "^'^'"^ 

reduced pressure a^d ^T.e iT ''''^^ ^^^^^^^^ °" 
to Ctain .... , oTyeno: ™r 

ethanol yielded yellL «^ Recrystallization from 

176.5-177.0-C ''^'•"'^ "''^^ ^ Of 

Elemental analysis: C,^„ciNA 

Found: C, 60.28; H, 4.70; N. 14.01 

o. Jiv™ ::::r^ ^^^^ ^« — - la .as 

'V the same method as Reference Example 47. 

Table 10 
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Proper tioA 
( nczya talliza tioa 
■olv«nt) 


BlWDtal analysis 


Ref. 
Bx.48 


yeXlow prim crystals 
(IHP) 
bed: 171. 0-172. 5*C 


Calc: C,99.63; a,5.75| R»13.91 
Pound: C,59.50; B,5.C3| ir.13.95 



Reference Exaxnple 49 

2-chloro-5 , 6,1, 8-tetrahydro-N- [2 - [4- (N-methylbenzylamino) phenyl] 
ethyl] -3-nltroquinoline-4-amine 

To a suspension of 36.8 g of 2-chlorO"-5, 6,7, 8-tetrahydro-N- 
[2-14- (inethylainino)phenyl] ethyl] -3-nitroguinoline-4-amine, 14 .1 
g of potassium carbonate and 370 ml of N,N-dimetfaylfozinamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room tenperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then ' dewatered and concentrated iinder reduced pressure* 
The residue was purified by column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum V(liq) cm'' : 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 (M*, 3:1), 210{BP) 

NMR spectrum * (CDCl,) ppm : 1. 65-1 . 80 (4H, m) , 2 . 02-2 . 15 (2H, m) , 
2.70-2.85(4H, m) , 3.03(3H, s) , 3.30(2H, q, J=6Hz) , 4.33(1H, br- 
s), 4.53 (2H, s), 6.71(2H,-d, J=8.5Hz), 7.01{2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, Js=7/5Hz), 7.24(1H, t. J=7.5Hz), 
7.31{2H, t, J=7.5Hz) 

Reference Bxan^le 50 

N- [4-[2-[ (2-dibenzylamino-3-nitroquinolin-4-yl)amino]ethyll 
phenyl] ace tamide 

A mixt\ire of 5.75 g of N-[4- [2- [ (3-amino-2-chloroquinolin- 
4-yl)amino]etfayl]phenyl]acetamide and 11.9 ml of dibenzylamine 
was stirred at lOO^C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified lay column chromatography (silica gel. 
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ethyl acetate/n-hexane (1:2-2:1), to obtain 6 37 a of 

orange liquid. obtain 6.37 g of a reddish 

IR spectrum v{lig, an^ : 3320, 1668, 1522 

NMR spectrum ^ (CDCl,) ppo . 2 15 nw =1 o 00,. 

4 03(2H „ , , . 2.15(3H, s) . 2.88(2H, t, J.7Hz) , 

The coinpounds for Reference Examples 51-54 i^.t- ^ • ^ 
11 and 12 were «hh-4« ^ v. . ^^^^^s 51 54 listed in Tables 
were obtained by the same method as Reference Example 



Table 11 




"26 

Haas an ^trmn m/g- 532 IK*) 



_ Tabla 13 



-sic 




Rcf. 
Ex.53 



Ref . 
Bx.54 



RBn, 



°r«ge liquid i£2E£rti« 

2 7? ,» f'' 2-30-2. 50(2H, b) , 2.60-2 75I2H ») 

7.30(ioh: »). 7.«?5^!'d!-^a,f' 

IR apectirum V(lio> 



xeUdxsh or«^. 1/^,7 " 

f^e^T'/stT';'^' 1-95-2. 05(2H, ») . 



7.10-7.36(12h: m) 
7.74 (2H, d, JmBBz) 



7.38 UH, d, J«8Hi), 



IR apectru m Vdlqi ^•». 
reddlah orange liquid 



3352> 1560. liifi 
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1 






BMR spectrum ^ (CDCl,) ppm: 2.04 (2Br quiatat, 
J-7.5BX), 2.75<2H, t, J-7Rs) . 2.76(2B, t, J«7.SHb), 
3.08(2H« t, J-7.5BZ), 3.59(2H, q, J«7Bz), 4.40(4H, 
a). 4.63(4H, m). 6.68(2H, J-8.5Hx), 6.99(2H, 
J«8.5Hz), 7.13(iB^ J-8BX). 7.20-7.30(12B« m} , 
7.32 (4H« t« J»6Bx) 

ZR spectzvm V(Uq) cm**: 3344, 1522 
Mass mctnimm/z: 673 (MT) 



Reference Exanqple 55 

4- [2- [ (2-N-metfaylbenzylamlno-3-nltroQuinplin-4-yl) amino] ettayl] 
benzenesul fonamide 

After dissolving 2.41 g of 4- [2- [ (2-chloro-3-nitroquinolin- 
4 ~yl) amino] ethyl] benzenesul fonamide in 7.6 ml of N- 
methylbenzylamine, the solution was stirred at lOO^C for one hour. 
After cooling the reaction mixture to room temperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene cliloride. After washing the extract first with water 
and then with saturated saline and dewa taring, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography (silica gel, methylene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals* 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156.. 0-157. 5*C. 
Elemental analysis: CJijfifi^S 
Calculated: C, 65.05; H, 5.90; 15.17 
Pound: C, 64.81; H, 5.91; N, 14.90 

Reference Exaxr^le 56 

4- C2- [ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] benzamide 

After dissolving 2.05 g of niclcel chloride -eH^O in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf onnamide solution containing 6.41 g 
of 4-[2-( (2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
vras distilled off under reduced pressure and a mixed solution of 
water, etl^l acetate and methanol was added to the obtained 
residue prior to extraction. After washing the orgsmic layer 
with saturated saline and dewatering, the solvent was distilled 
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wim a melting point of 220. 0-220. 5»c. 
Elemental analysis: C^,C1N,0 
calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N. 16.24 

" J" ~ :rm - — 

56. ^ method as Reference Example 
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ftble 13 






IT 


Properties 
( recxya talllzation 
solvent) 


Elenental analysis 


Re£. 
Ex.57 


CCaiBMe 


light green crystals 

(BtOH) 
wDi 148. 0-130. 0*0 


Calc; 64.31; R,5.40| H,15.79 
Pound: C»64.39? H,5.41; N,15.97 


Re£. 

Ex. 56 


oa 


faint brown crystals 
(AcOBt) 
op: 318. 0-220. 0*C 


Calc: C,65.07; a,5;14f R,13.39 
Pound: C,65.04; H.4.93; R,U.29 


Re£. 
Ex. 59 


CO,£t 


faint brown needle- 
like crystals 
(iso-Pr,0) 
mo: 113.0-U5.0'C 


Calc: Ci64.9??^,5.'i!i; 11,11.36 
Pound: C,65.09; H,5.41; 9,11.40 


Re£. 
£3C. 60 




light green crystals 
CBtOH) 
mp: 113.0-U5.0*C 


C H„C1K,0, 
Calc: C,65.71; H,5.78; N,10.95 
Found: C,65.61; H,S.82; N,10.95 


Ref . 
Ex. 61 


so^ 


brown needle-like 
crystals 

(MeOB) 
mpj 202. 5-204.0*0 


C,^,C1N,0S 
Calc: C.54.18; H,4.S5; N,14.87 
Found: C,54.11; H,4.47; N,15.07 


Re£. 
Ex. 62 


Minis 


light brown crystals 
( AcOE t-n-Bexane ) 
np: 125. 5-126. 5*C 


C.A,C1N,0,S 
Calc: C,55.31; H,4.90; N,14.33 
Found: C,55.14; H,4.81; N,14.09 


Re£. 
Ex. 63 


NBTb 


colorless crystals 

(iso-PrOH) 
np: 142. 0-142. 5*C 


C„H„C1N,0S 
Calc: C, 61.73; H/4.$6; N,12.00 
Found: C,61.61; R,4.84; N,11.82 


Re£. 
Ex. 64 


NHAC 


light yelloWprism 
crystals 
(CH,C1,) 
B©: 161. 5-163. 5*C 


C,A,C1N.0 
Calc: C,64.31; H,S.40; N,15.79 
Pound: C»64.12; R,5.24f N,15.65 



- 51 - 




Table 15 







Ref . 
Ex.69 




1 Ref. 
Ex.70 


p-so/m, 


Ref. 
E3C.7X 


P-SO^ 




(recryBtallixatloiv 

greenish brown 
crystals 
(CHjCN) 
np; 15fl, 0^160. 
light brown 
crystals 
(EtOH) 
_201.0^2Q2 0»r 
light brown 
crystals 
(EtOR) 
_196^ -19B.0» c 



Elemental analysi 



Calc: 
Found; 



C,^„C1N,0,S.1/8IL0 
C,S3.86; H,4.59; 17,14.78 
67 



C,53.78; H,4.34,' n'i4 



Calc. 

Found; 



Calc.: 
Found; 



C,^,C1N.0,S 
C.55.31; H,4.90; N.14.33 
C, 55.32; H,4.96; 



c,^.cin;o,s 

C,53.13; h;4'.71; 
C,53.15? H,4.71: 



H,13.77 
H,13.87 



- 52 - 






Properties 
( recrys tallisa tion 
solvent) 


Blenental analysis 


Ra£. 
ex.72 


light brown crystals 
CAeOBt) 
wot 17«. 0-177. O'e 


C^.C12I,0,S, 
Calc: C,47.05; R,3.95; N,14.63 
Pound: C,47.03; R,3.89; Ka4.41 



Table 17 






n 


Properties 
( recrys tallisation 
solvent) 


Elemental analysis 


Re£. 
Ex.73 


1 


light yellowish brown 
needle-lilce crystals 
(BtOB) 
bo: 302. 0-203. 0*C 


CA,C1N.0,S 
Calc: C,52.96; H,4.17; Ka5.44 
Pound: C, 52.88; H,4.29; N,1S.19 


ReC. 
Bx.74 


3 


light green needle- 
like crystals 
(MeOR) 
BP! 163. 0-166. 0*C 


c.A,ciNAS 

Calc: C, 55.31; H,4.90; K,14.33 
Pound: C,55.21; H.4.99; N,14.09 








Table 18 




















Properties 
( recrys tallization 
solvent) 


Elemental analysis 






Ref . 
BJC.7S 


light yellow crystals 
(AcOBt) 
bd: 182. 0-183. 0«C 


Calc: C,65.05^'^?90i N,15.17 
Pound: C,64.81; H,5.91; N.14.90 
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rahlm 19 • 



Re£. 


(rmsyatalllzaUoa 


BXanencaj. analysis 


Bx.76 


pray crystals 
(EHF-a^O) 
no; 208. 0-210. 


Found: C,68.30; H,6.30 M 7; ,1 



Table 20 









Ref. 
j Ejc.77 


j R- 
j SO/IBMe 


- PropertieK 

»« apeettum f (mso-d,) ppm: 2 38f3H a 

Haaa anactiuaiY,. '"'"i '"'7(1-1 w*) 

Br««r liquid^ ' f «}... 

M« spactzun * tDHSO-<J,J ppm: O 95f3« ► 
^"M?}' ?-">'2-80(2h', iTz 95(2H t 

o|# 9.25(1H, t, J=7.5Hz) 7 30-7 
-), 7.60-7.80t3H, m) , iTo-i^Oim/"^^''' 

iSsf!^ "52. U86. 1184 
.Masa spgetnim m/z : 404, ^OKfl.i m*i 


Re£. 
1 BX.7B 


SO/iHBt 


Ref. 
I Bx.79 


SO^-n-Pr 


green liquid — ""WiJ-, n_t 

J?^H.T%^,2V,T^;^^.T,w°,-"2"?s,2^.i 

i:r!i".n:7:ii?a«,"«' -'.''-«-"6.3i. 


1 Ref. 1 
1 Bsc. 80 


SO/Qfe, 


f56^"'T"/,L°P'°"^' 2.57(SH, a). 
7.45(2H .), 7.44 (2Hd J-8 Ste?''? 59?2H 




I 1 


aarx green liqiSd 

WR spectrum ^ (mso-d,) r^, 2.83 t2H. 
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Re£. 
Sx.81 



CH^ODS 



J-7.SBZ). 3.45(2H, q. J-7.5H»), 4.4S(2B» d. 
J-S.SBZ), 4.90(2H. M). 4.96(1B. 
J-5.5HX), 5.24(1B, t, J«7.5Hm), 7.16(2B, d, 
JmBBx), 7,21(2B, d, J-8BS), 7.35--7.45(2B» 
a). 7.68(1B, dd, J>i8.9,2Bz}, 7.97(1B, dd» 

V(liq) em'*: 3353 



231 mpmetnm 



Haaj roeetanim n/zi 327, 329(3;1> if) 
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Table 21 





Ref . 
£x.82 


NBn, 


Propgrtiea ~ 

farown liquid ^ 

NMR spectrxia S (CDCl.) ppm*: 2 B2t2tt 

5:|Jgl:J:SS: ii^Mr- 

n apeetzum V(liq) cm-.. 3440, 3356 
»•■■ apeetzua a/s: 492, 494 o.i wi 




Ref. 
£x.83 


CRMcNHAc 


NMR spectrum ^ (DMSO-<L) ppm- 1 30f3» a 

J-7.5H2J, 3.44(2H, td Ja? 5' ThI)' 
4.85(1H, q, J-7.5te)/4.90ili ^^'5 
t, J-7HZ), 7.13 (2H/d, i=8Hzy: 7 IB iil ^^' 
J-8H2), 7.35.7. 50«2H, in) 7 67Mh ' ' 

IR spectnom V(liq) cm-^ 3336, 1656 
Mass spectrum m/gt 382 (M*) 




Ref. 
£x.84 


NMeAc 


colorless liquid — 

NMR speet™. * (DMSO-d.) ppn,: 1.74 (3H, s) , 

a.8:5,lHx,, 7.9?(1h; M.'iie iSi 
IR •P«rtrum V(Uq) cm-: 3344. 1S46 
Base gpaetrum m/»; 368 iWl 



1 

J 
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I 







Properties 


Ref . 
Ex.85 


cHjOa 


brown liquid 

NMR spectrum ^ (EMSO-d,) ppm': 1.60-1.75(iH, m) , 
2.44(2H, t. J-6HX), 2.58(2H, t, J-6Hx), 
2.72(2B, t, a«7.5Hx), 3.28(2H, td, J-7.5, 
6Hz), 4.36(2H, br->s), 4.41(1H» t, J«6Bz) « 
4.45(2H, d, JmSBz), 4.96(1H, t, J»6Hz) , 
7.13 (2B, d, J-8.SBZ), 7.21(2R, d, J-8.5Bz) 

IR Bpttctrum V(liq) cm'': 3352 

Haas spectrum m/z; 331. 333(3:1. if) 


Ref. 
E3C.86 


NBMs 


light farom liquid 

KMR epectrum * (EMSO-d.) ppm: l.SO-1.75 (4H, m) , 
2.41(2H, t, J-6H2), 2.57{2H, t, J-6Hz) , 
2.70(2R, t. J»7Hz). 2.92(3B» 8), 3.26(2H, 
J-7HZ). 4.36{2H, br-s) , 4.40<1H. t, J-7H2), 
7.11(2H, d, J-8.5HX). 7.14(2H. d, J-8.5Hx), 
9.46(1H, br-8) 

ZR spectrum V(liq) cm'': 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394. 396(3:1. iT) 


Ref. 
Ex. 87 


NHeBn 


brown liquid 

NHR spectrum ^ (CDCl,) ppm: 1.60-1. 80 (4R, m) , 
2.20-2.35(2B, m) , 2.65-2.80(4H, m) . 3.02(3R, 
8), 3.20-3.40(3H, m) , 3.52(2H, br-s), 4.52 (2R, 
8), 6.70(2R, d, J«8.5Hz), 7.05(2R, d, 
J-8.5HZ), 7.15-7.40(5H, m) , 7.21<2H, d, 
J-7.5HZ), 7.20-7. 30(1H. m) , 7.31(2B, t, 
J-7.5HZ) 

IR spegtrum V(liq) cm'*: 3356 

Mass spectrum m/z: 420. 422(3:1, M*) 
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m 



Tftble 23 




Re£. 
Ex.08 



Ref . 
Ex. 83 



P-SO^ 



CI 



J-Wt graea liquid ^~ 

IR spectrum V(liq) cm*: 3428, 3330, 1180 
Mass spectrum m/z: 376, 378(3:1, M*) 



reddish brown crystala 

NMJ spectrum * (DMSO-d.) ppm: 2 91 (2H t 

2»r^ff!!" 3444, 3372, 1330. 1160 

.Mas, «p,ri-niin m/.. iin, 414 1 9. i;., ,:-. 
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Tabic 24 





R- 




Ref. 
ex.90 


CEHeOR 


yellovish tarowa Uqoid 

NMR apeetzuB ^ (CDCl,) ppm: 1.50 (3H. d. J-6Rz) , 
1.75(ia, br-s), 2.92(2H, t, J-7Hx), 3.46t2H, 
t, J-7H*), 3.30(1H, br-s), 4.00(2H, br-»), 
4.50(4H, a), 4.90(lfi, q, J«6R2}, 7.15- 
7.40(17H, m), 7.77(1H, d, J»7.SHz) 

ZR spectrum V(liQ) cm'*: 3416 
Ma»e SDectzum m/z: 502 (M*) 


Ref. 
Ex.91 


NHeAc 


brown liquid 

HMR spectrum * (CDCl,) ppm: 1.86(3H. br-s). 
2.94I2H, t, J-7Hr). 3.25(3H, br-s), 3.48(2H, 
td, J-7«5.5Hz), 3.60(1H, t, J«5.5Hx), 4.01(2H, 
br-a), 4.51(4H. e) , 7.12(2H, d, J-BHs), 7.18- 
7.42(15H, m), 7.79(1H, d, JaS.SHz) 

IR spectrum V(liq) can*: 3420, 3370, 1660 
Mava spectrum m/zx 529 (M*) 


Ref. 
£x.92 


NHIkC 


brown liquid 

HMR spectrum * (CDCl,) ppm: 2.17 (3H, s), 
2.88I2R, t, J-6.5HZ), 3.44(2H, t, J-6.5Hz), 
3.S7(1R, br-B), 4.00(2H, br-s), 4.50(4H, a), 
7.13{1H. br-fl), 7.15-7.30(13H. m) , 7,36(1H, t, 
J-7.5HX). 7.40-7.45(3H, m) , 7.78(1B. d, 
J-8.5HS) 

IR spectrum V(liq) cm*': 3324, 1670 
Maaa spectrum m/z: 515 (iT) 



- 59 - 



Table 25 




Ref . 
Ex.93 




n 
2 


NMR spectxuo tfCCDCl,) p^n: 1.60-1.80(4H. m) 
2.17(3H, e), 2.20.2.35{2H, n) , 2.65-2 75(2H 
m) 2 73(2H, t. J.6.5Hz), 3.34(2H tf*^ ' 

7.11{2H, d, J-8HZ), 7.15-7.33 {lOH, m) , 
7.41(2H, d, J«8Hz) 

» flpecman V(liq) cm': 3412, 3320, 1666 
Maaa gpectrum m/g; SlSfiT) 


Ref. 
Ex.94 


NBn, 


1 


NKR »pectrum ^(CDCl,) ppm: 2.02(2H, quintet, 
J-6.5HX), 2.62(2H, t, J-6.5Hz), 2.83C2H t 

^' J-6.5HZ), J.65{1H, br-s), 
4.12 (4H, a), 4.63 (4H, s) , 6.63 (2H, 
J38.5H2 , 6.85(2H, d, J-8.5H2), 7.15(2H. t. 
J-7.5H2), 7.20-7.30(14H, m) , 7.32(4H, t 
"■7 .5Hz) 

IR spectrum V(liq) cm*»: 3384 
_Ma»g g^etrum m/z; 643 (M*) 



Reference Exainple 95 

4- [2- (4-chloro-lH-imidazo [4, 5-c]quinolin-l-yl) ethyljbenzamide 
Dpon adding 10 ml of ethyl orthoformate to 2.45 g of 4-[2- 

[ (3-ainixio-2-chloroquinolin-4-yl)ainino]ethyl]ben2amide, the 
mixture was stirred at 80-120»C for 5 hours. After addition of 
n-hexane at room teniperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 287. 0-288. O'C. 
Elemental analysis: CuH„ClN,0 
Calculated: C, 65.05; H, 4.31; N, 15.97 
Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Example 
95. 
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® 



opertitts | i! 
stallisation 

olvent) 

fhti brom 

rvstala Cale . : C 





R- 




Propertitts 
( recxys tallisation 
solvent) 


Blemental analysis 


Re£. 
Ex.96 


CONHHe 


B 


light brown 
czystala 

(EtOB) 
119: 220. 0-222. 0*C 


C,A,C1N,0 
Calc: 0,65.84; B,4.70/ M,15.36 
Pound: 0,65.66; B,4.76; R,15.07 


Ref . 

ExlS? 


OH 


B 


light brown 
crystals 
(I»IP-B,0) 
mo: 231. 0-232. 0*C 


SA.ciw,o 

calc: 0,66.77; B,4.36; N,12.98 
Foundi 0,67.04; B,4.06| M,13.07 


Re£. 
Ex.98 


CO,Bt 


B 


light brown 
crystals 
(iso-PzOB) 
mp: 128.0-129.0% 


Oalc: Q,66^of^n!f!lB; N,11.06 
Found: 0,66.50; B,4.57; 11.05 


Ref. 
Ex.99 




B 


colorless crystals 

(BtOB) 
bp: 165. 5-167. S'C 


Oalc: 0,67.09; B,5.12; N,10.67 
Found: 0,67.13; B,5.08; K,10.72 


Ref. 
Ex.100 


SOjNHEt 


H 


light green 
crystals 

(EtOB) 
inp: 205. 0-206. S^C 


0^,C1N^0,S 
Oalc: 0,57.90; B,4.62; N,13.50 
Found: 0,58.18; B,4.59; N,13.53 


Ref. 
Ex.101 


SO^-n-Pr 


B 


light yellow plate 
crystals 
(MeOB) 
BDp: 231. 5-234. 5*0 


C,H„01W,0,S 
Oalc: 0,58.80; B,4.93; N,13.06 
Found: 0,58.68; B,4.71; N,12.92 


Ref. 
Ex.103 




B 


light yellow 
crystals 

(CB,C3I) 
mp: 233.5-235.0*0 


C,^,01NAS 
Oalc: 0,57.90; B,4.62; N,13.50 
Found: 0,57.71; B,4.53; N,13,26 


Ref. 
Ex.103 


SO^ 


B 


light yellowish 
brown crystals 
(CMP-B,0) ^ 
np: 265.0-266.5*0 


C.A.C1HAS 
Calc: 0,55.89; B,3.91; N,14.48 
Found: 0,55.72; B,3,73; N,14.S2 


Ref. 
Ex.104 


SOjNHMa 


B 


yellow crystals 
(1MP-B,0) 
mpi 216.5-217.5*0 


C,^,C1N,0,S 
Oalc: C,56.93; B,4.27; N,13.98 
Found: 0,56.79; B,4.43; N,13.80 
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Table 27 



OX 



Ref . 


"1 




1 PrODttrtiMa 

(recrystellixatlon 
-J solvent^ 


Elemental analysis ] 


Ex.105 
Ref. 


1 SO,NHMe 


Be 


wwlorxess crystals 
1 (DMP-HjO) 

mo: 253. 0-254. 0«»r 


Calc.r C,57.90; H,4.62; N,13.50 
, Found: C, 57.92; H,4.40; nt^.l 


Ex.106 
Ref. 


SO,NHMe 


Et 


light yellow cryatalT 


Calc.r C,58.b; H,V.93; K,13.06 
Found: C,5B.61; H,4.87; nAvll 


Ex.107 
Ref. 


j SO^MHHe 


n-Pr 


[ IxgUL yellow crystals 
1 (DMP-HjO) 


Calc : C,59.65; H,y.23; N,12.65 
Found: C,59.70; H,5.2i; nAj l\ 


Ex.108 
Ref. 


SO,NHMe 


n-Bu 


iignt torown crystals 
(DMF-HjO) 
gPt 205. 5^206. 0»c 


calc . C So'^''''^*^^., 

^»w0.45; H, 5.51; N 12 3<; 

Found: C.60.45; 


Ex.109 
Ref. 


CHjOR 


R 


1 Ixtflit brown cxystals" 

<BtQH) 
191.Q.1Q1 n<»^ 


C,^ CIN.O 
P^i' H,i.77; N,12.44 
Pound: C,67.5a; H,4.58: N,12^7 


Ex.110 
Ref. 


CHjOH 


n*Bu 


ycixow crystals 
(AcOBt) 
"P? 177.5-l7a 


^ , C^.C1N,0 

Calc : C,70.d H,6.14; N.10.67 

Found: C,70.16; H,6.03: ^Al Vi 


Ex.111 

Ref. 


NHMs 


H 


coxoriess prism 
crystals 
(BtOH) 
»5>: 218.5-220 n«n 


Calc : C,56.93; H,V.27; N,13.9a 
Found: C,56.95; H,4.26; N,13.77 


Ex.112 
Ref. j 


NHMs 


Me 


lloht brown crystals 
(EtQR) 
gP: 249.Q-250.Q'P 


C^,C1N,0,S 
Found: C,57.96; H,4.74; N,13 21 


Ex.113 
Ref. 


NHMs 


Et 


Ia»1ic orown prism 
csyatals 

(EtOB) 
mp: 240.0-240. i;<^r ' 


C„H,,C1N,0.S 
Calc : C, 58.80; H,4;93; N,13.06 
Found: C,58.67; H,4.84; nIw.sJ 


Ex.114 


MHMs 


n-Pr 


colorless crystals 
(MeOB) 
221. 5-224. 0'g 


C^,CIN,0,S 
Tl^k' n'lllV ^'^•23' N,12.65 


Ref^ T 
Ex.115 


NHMs 


n-Bu 1 


ligiit yellow crystals 
(MeOH) 

gP: 199. 5-200. 5'C [ 


Found; C,59.65; H,5.15; N>12.63 

C^C1N,0,S 
Calc : C,60.45; H.V.51f N,12.26 
Pound: C.60.45; H,5.44; W,12.20 
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Tmhlm 28 






R- 


R" 


Prispertiea 
( reczys tellixation 
Bolvent) 


Eleatental analysis 


Re£. 
Ex.116 


NBTS 


H 


light yellow needle- 
liXe crystala 
(OfF-HjO) 
op: 246.5-247.0*0 


C^C1N,0,S 
Oalc: C. 62.95; H,4.44; N,11.75 
Found: C. 62.79; B,4.36; 11,12.03 


Re£. 


NHAc 


H 


colorless crystals 

(EtOH) 
mo: 276. 0-277. 0*C 


C^,01N,0 
oalc: 0,65.84; H,4.70; N,1S.36 
Poxmd: 0,65.66; R,4.76; N, 15.09 


Re£. 
fix. 118 


NHAc 


Me 


faint yellov needle- 
like crystals 
(MeOB) 
ms 250. 0-251. 0"C 


C,H„C1K,0 
Oalc: 0,66.58; a,5.05; K,14.79 
Potmd: 0,66.46; B,S.03; M,14.80 


Re£. 
Ex.119 


HRAC 


BC 


yellowish orange 
crystals 
(AcOEt) 
bo: 215.0-215.5*0 


CaH«Clll,0 
oalc: C;,67.26; H,5.39; H,14.26 
Potmd: 0.67.44; H.5.41; H, 14.22 


Re£. 
Ex.120 


NBAC 


n-Bu 


light brown crystals 
(MeOH) 
mp: 220.0-220.5*0 


C,A.C1N.0 
Oalc: 0,68.48; H,5.99; N,13.31 
Found: 0,68.47; H,6.00; N,13.58 


Re£. 
Ex.121 


NMeAc 


H 


colorless needle- liJce 
crystals 
(EtOH) 
np: 137.0-137.5*0 


CH„01N,0 
Oalc: 0,66.58; H,5.05; N,14.79 
Found: 0,66.50; H,4.96; N,14.77 


Re£. 
Ex.122 


NHeAc 


Me 


colorless crystals 

(iso-PrOH) 
mp: 248.5-249.0*0 


C^.C1N,0 
Oalc: 0,67.26; H,5.39; N,14.26 
Found: 0,67.30; H,5.42; 11,14.34 


Ref . 
Ex.123 


NMeAc 


Bt 


faint brown prism 
jerystals 
(THF) 
mp: 233.0-234.5*0 


Oalc: 0,67.89; H,5.70; N,13-77 
Found: 0,68.06; H,5.58; N,13.94 


Ref. 
Ex.124 


NMeAc 


n-Bu 


colorless crystals 

(AcOEt-iflO-Pr,0) 
mp: 175.5-176.0*0 


O^OIN.O 
Oalc: 0,69.03; H,6.26; N,12.88 
Found: 0,69.07; R,6.22; N,12.85 


Raf . 
Ex. 125 


NBn, 


n-Bu . 


colorless crystals 

(AcOEt) 
np: 151.5-152.5*0 


C,^01N, 

Oalc: 0,77.33; H,6.31; N,10.02 
Found: 0,77.42; H,6.29; N, 10.11 


Re£. 
Ex.126 


CRHeNHAc 


Et 


light yellow crystals 
(AcOBt) 
bp: 188.5-190.5*0 


C,^01N,0 
Oalc: 0,68.48; H,5.99; N,13.31 
Found: 0,68.27; H,6.11; N,13.21 
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Table 29 



Ref. 






Properties 
(recrystalliiatioa 


j txenantal analysis 


Ex.127 
Ref. 


SOJIH. 


1 


Aight yellowish broJm" 
crystals 
(DMP-H,0) 


Found; C,55.03; H,4,76; ulli 40 


Ex.128 
Ref. 


NHMa 


H 


<-olorlesfl crystals 
(iso-PxOH) 
mt 202 . 0-204 . 0«»r 


Calc: C, 56/36 h/s 23 • N 13 84 
Found: C 56 5i . w e TT "'"•o* 


Ex.129 
Ref. 


MHHs 


He 


colorless prism 
crystals 
(EtOH) 
°P: 247.0-249 n»r 


<->36.51; H,5.41; N, 13 S7 

ro^ui. c.57.34; H:l:li; ^[Uil 


Ex.130 
Ref. 


NKtis 


n*Bu 


cuioiiess needls-liJce " 
crystals 
(AcOEt) 
"EL: 164. 0-165. 0'r 


^a-tc. .9, 39.92; H,6.34; N,12 15 
Found: C.S9.70, H, 6.221 N.uif 


Ex.131 


NHAc 


H 


colorless crystals 
(MeOH) 
mp? 247. 0-249. 


^»o4.95; H, 6.OO2 M 1^5 ^K 

Found: c. 65.14; h;5:?2; N:ii:" 

Found! C, 65.82; H,6.05; N,14;61 


ReF: 
Ex.132 

Ref. 


NHAc 


Me 


colorless needle-like " 
crystals 
(EtOH) 
mpi 249.0-'?t;n . o»c 


Ex.133 


NHAc 


Et 


colorless crystals 
(AcOEt) 


C„H„C1N,0 
Calc : C,66.57; H,6.35; N,14.12 
Found: C>66.32; H.6.24; flAl U 

C„H„C1N,0 
Calc : C,67.83; H,6.88; N,13.18 
Found: C, 67.89; H,7.02; n! 12 Q° 


Ref: 
Ex.134 

Ref. 


NKAc 


n-Bu 


niD: 202. 0-202 .S'r 
colorless crystals 

lAcOBt) 
mp; 192 n-iQ-» ^ 


Ex.135 


NMeAc j 


K 


iiync tiTovn crystals 
(iso-PrOH) ' 

"P: 191. 5-192. 5»C 

colorless crystals 

(EtOH) 
flip; 229.0-23Q.0Oc 


Calc : C,65.87; H,6.05; N, 14 . 63 
Found: C. 66.07; H,6.02; N. 14 , fil 

7^, c,AsCiN,o — 

Calc : C,66.57; H,6.35; N,14.12 
Found: C, 66.40; H.6.35; m!i4 tl 


ReF: 
Ex.136 

Ref. 


NMeAc 


Me 


Ex.137 
Ref. 


NMeAc 


Et 


colorless needle-like 
crystals 
(THF) 
mp! 217.5-218-5V 


C„H,jClN,0 

F^^d^ N,13.63 
Found: C,67.17; H,6.62; N,13.68 


Ex.138 


NHeAc 


n-Bxi 


colorless crystals 
(AcOEt-iso-Pr,0) 
gP: 147. 0-148. 0'C 


C„H„C1N,0 
Calc : C,68.40; H,7.12; N,12.76 
Found: C,68.52; H,7.17; N 12 77 
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Properties 
(recrystalXization 
solvent ) 


Elemental analysis 


Re£. 

Ex.139 


CHMeNHAc 


H 


colorless crystals 

(AcOEt) 
mp: 192. 5-193 -5*C 


CpH„ClNO 
Calc: C,66.57; B,6.35; N,14.12 
Found: C,66.63; R,6.47; N,14.29 



Table 31 






R- 


r' 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.140 




H 


brovn crystals 
(EMF-H,0) 
mp: 261. 0-262. 5*C 


C.A,C1N.0,S.1/4H,0 
Calc: 54.24; H,3.99; M,14.32 
Found: C.55.06; B,3.71; N,14.44 


ReC. 
Ex.141 


P-SO^ 


Me 


light brom crystals 
{CM,ai) 
bid: 276. 5-278. 0*C 


C.A,C1N.0,S 
Calc: C, 56.93; H.4.27; N»13.98 
Found: C,56.66; H.4.11; N,13.81 


Ref . 
Ex.142 


p-SO^ 


OMe 


light brown crystals 
(CHjCN) 
bp: 266. 5-268. 0*C 


C.AtC1N,0,S 
Calc: C,54.74; H,4.11; N»13.44 
Found: C, 54.47; H,3.96; N,13.29 


Re£. 
Ex.143 


p-SOgKH, 


CI 


light brown cryistals 
ICHjCN) 
mp: 263. 0-264. 0'C 


c,^„ci^,o,s 

Calc: C, 51.32; H,3.35; N,13.30 
Found: C,51.13; H,3.16; N.13.07 



Table 32 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.144 


light brown crystals 
(CHjCN) 
rap: 238. 5-239. 5*C 


C,A,C1N,0A 
Calc: C.48.91; R,3.34? N,14.26 
Found: C,49.08; H.3.23; N,14.53 
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Tabl* 33 





ill 


Ex.i45 


1 


Re£. 
Ex.146 


3 




Propertiea 

(reciystalUxation 
g olvenfcy 

coioriass needle-lijce" 

czystals 

(BtOH) 
_°5&j_260.0«261. 



OV 

colorless crystals 
{OMF-H,0) 



El« 



atal analysis 



Found: C,54.73; hJ.IS; 



Calc; 
Found: 



c H'«' ^'"-^s 

C.56.g5; H,4.25; ir.l3.gfl 



Table 34 




Reference Example 148 

«PO„ adding 5.4 o£ .thyl orthotormat. to 2.34 g ot\-l2. 
tlT r " «t,r cooling th. 

«hyl ac,tat./n-h«™e (l..l-4:l,J. Thi, crystallised froM a 
crystals. Recrystallization £ro» ethyl aetata yielded yellL 
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needle-like crystals with a melting point of 151. 0-152. 0*C, 
Elemental analysis: Cj,Hj,ClN^OjS 
Calculated: C. 58.65; 4.92; 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Tabla 35 




Reference Example 153 

yl) ethyl] benzyl propionate 

^ noUn-4-yl,anano]ethyl]benzyl alcohol in 75 «1 of toluene, 

was addoH . . ^ P-toluenesulfonic acid.lH,0 

"e lilt """^ ^ Ws. after which 

the reactxon nuxture was concentrated under reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chloride layer, 
the solvent vras distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride /methanol (50:1)] to obtain 1.70 g of light 
brown crystals. Recrystallization from isopropyl cdcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5'C. ' • 

Elemental analysis: C,^H,^C1N,0, 
Calculated; C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The compoxinds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153. 
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Table 37 




Re£. 




R- 


Properties 
(recrystallization 

SOlvfenh^ 


siemental anolysi; 


Ex.154 
Re£. 


Me 


Me 


colorless crystals 
Uao-PrOH) 
^_n5): 150.5-1 K^n 


C^C1N,0, 
Calc: C, 66.41; H,6.08; N 10 5l! 
Found: C, 66.30. H;e.25; K.l!:!' 


Ex.155 


Et 


Et 


colorless crystals 
(iso-PrOH-iso-Pr,0) 
np; 12fl. 0-129. o»c | 


Calc: C,67^^.''']i^6%3. N 9 fl7 
Found: C, 67.57; hJ.s"; N.I.I? 



Table 38 







ReiT 


Properties 

(recrystallizatioa 

^_ aQlwT>K^ 


Elemental analysis 


Ex.156 


light browi crystals 
(iso-PrOH) 
gP: ia7.Q-i89.Q»c 


Calc : C,58:i5T H,5.'82; N, 12.94 
[Found; C.S8.31 H>5;9B; N.I2.9S 



Reference Example 157 

yl) ethyljbenzenesulfonamide 

upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-12- 

{3-am.no-2-chl^rocrui„olin-4-yl)amino]ethyl]benzenesulfona^de, 
the mxxture was ^tirred at 80-130»C for 6 hours. After the 

ITtTr.i. precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 

anH^f ' "'"^'^ ^"'^^^^'^ °^ N.N-dimethylfor.a:„ide 

and water yxelded colorless crystals with a melting point of 
300»C or higher. 

Elemental analysis: C«H^,o..l/2H,0 
Calculated: C. 58.52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The confounds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Example 157. 



Table 39 






R* 




Properties 
{ recxys tallization 
solvent) 


Elswental analysis 


Re£. 
Ex.158 


SO^ 


isQ-Pen 


light brown crystals 
(DHP-H,0) 
mp: 2300*C 


C^;?,0,S.1/6H,0 
Calc: C, 62.56; H,6.01; N,12.69 
Poimd: C, 62.27; H,5.80; N,12.57 


Ref . 
Ex.159 


SOJM, 


DF. 


light brown crystals 
{X2MF-H,0) 
mo: aoO'C 


Calc: C, 52.^9; H,3.46; N,12.84 
Fotind: C,52.16; HO. 38; N.12.B6 


Ref. 
Ex.160 


SO^ 


CH,CH,CF, 


light brown crystals 
(DMF-H,0) 
mp: 290. 0-291. 5»C. 
deconiDosition 


C„H„F^.O,S 
Calc: C,54.31; H,4.12; N,12.06 
Fo\tnd: C,54.33; B0.87; N.12.01 


Ref. 
Ex.161 




CHflH 


faint brown crystals 
(DKP-H,0) 
wp: 294. 0-296. 0«C 


Calc: C,57.28; H,4.55; H,14.06 
Found: C,57.17; R»4.60; N,14.06 


Ref. 
Ex. 162 


sojm. 


CHflHn 


light brown crystals 
<EtOB) 
rap: 277. 5-278. S'C 


C,A^AS-1/4H,0 
Calc: C,57.61; H,4.96; N.13.44 
Foxmd: C,57.52; H.5.04; N,13.34 


Ref. 
Ex.163 


NHMs 


CH^OEt 


light brown crystals 
'(HeOR) 
to: 231. 0-233. 0*C- 


Calc: 0,59.98; h'5*.49; 12.72 
Found: C, 60.00; R,5.52; N,12.68 


Ref. 
Ex.164 


SO,NHHe 




light brown crystals 
(DHP-K,0) 
mp: 288. 0-289. 0<'C 


Calc: C,63.28; Kr5.54; N,12.83 
Found: C.63.07; H.5.41; N,12.57 


Ref. 
Ex.165 


SO,NHMe 


CR,OEt 


light yellow crystals 
(DMF-H,0) 
mp: 268. 5-270. C^C 


C^^,0,S 
calc: C,59.98; H,5.49; N,12.72 
Found: C,60.09; R.5.44; N,12.90 



Table 40 

1 






R* 


R* 


Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.166 


SO^ 


CK,OBt 


light brown crystals 
(DMF-H,0) 
mp: ^00*C 


C,.H,^.0,S -1/311,0 
Calc: C,57.78; H,6.16; N,12.83 
Found: C«S7.54; H,6.16; N,12.68 



- 71 - 



- 72 - 



Table 41 






Properties 
(recrystallization solvent) 


Elowntal analysis 


Ref . 
Ex.168 


colorleaa neadle-like crystals 
(AcOBt) 
B©: 186. 0-186. 5»C 


Calc. : C,73.82; H,6.42; N,9.2a 
Found: C,73.64; B,6.39; N,9.16 



Table 42 





R* 


R' 


Properties 


Re£. 
Ex.169 


S0J4H, 


n-Pen 


light brown crystals 

NMR spectrum ^ (EMSO-d,) ppm: 0.87 (3H, t, J-7Hz) , 
1.15-1.40I4H, m), 1.63<2H, quintet. J-7H2), 
2.43 (2H, t, J=7Hz), 3.20(2H, t, J-7H2) , 4.73 (2H, 
t. J-7HZ), 7.2H2H, br-s), 7.29(2H, d, J»8Hz), 
7.45(2H, t, J»8H2), 7.50(1H, d, J-BHz) , 7.73 (2H. 
d, J«8H2), 8.07 (IH, d, J-8H2) , 11.43 (IH. br-a) 

IR spectrum V(KBr) cm'*: 1660, 1336, 1162 


Ref. 
Ex.170 




iso-Bu 


yellowish brown crystals 

'NHR spectrum 5 (DMSO-d,) ppm: 0.89(6H, d,' ..«7Rx), 
2.05-2.15(1H\ m), 2.32(2H. d, Je7Hz), 3.18(2H, 
t, Cr«7Hz) ,^ 4.74(2H, t, J-7Bz}, 7.23(2K, br-a), 
7.29(2H, d, J»8.5H2)» 7 .30-7 .35 (IH, m) , 7.40- 
7.51(2H, m), 7.73(2H, d, Ja8.5Hz), 8. 05-6. 10 (IH, 
m), 11.4 (IH, br-s) 

IR spectrum V(KBr) cm": 1652, 1348, 1162 


Ref. 
Ex.171 


sojra. 




light yellow crystals 

NMR spectrum ^ (DMSO-d,) ppm: 0 . 15-0 .25 {2H, m) , 
0.45-0.55(2H, m) , 1 . 05-1 .10 (IH, m) , 2.55- 
2.60(2H, m), 3.22(2H, t, J=7Hz) , 4.82(2H, t,., 
J=7H2), 7.24(2H, br-s) , 7.34 (2H, d, J»8Hz), 
7.35-7. 40(1H, m), 7.50-7.60(2H, m) , 7-74(2H, d, 
J«8Hz), 8.10-8.15(1H, m) , 11.72(1H, br-s) 

IR spectrum V(KBr) cm'*: 1656, "1346, 1164 


Ref. 
Ex.172 


NKMs 


/-< 


colorless crystals 

NMR spectrum^ (DHSO-d,) ppm: 0.05-O.lS (2H, m) , 
0.45-0.55(2H. m) , 1.05-1.15 (IH, m) , 2.39(2H, d, 

J=>7H2). 2.91(3H. s), 3.07(2H, t, J-7H2) , 
4.67(2H, t. J»7H2), 7.02(2H, d, J-B.SHz), 
7.11(2H, d, J-8.5HZ), 7.28(1H. t, J-7.5Hz), 
7.44(1H, t, Js7.5H2), 7.49(1H, d, J«7.5Hz), 
8.05(1H, d, J37.5H2), 9.54(1H, br-s), 11.41(1H. 
br-s) 

IR spectrum V(KBr) cm**: 1620, 1332, 1154 
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iigat brown crystals 

NMR^etruB *{nHSO-,d,) ppm: 2.38(3H, a) 

1-7 5^) h illil^t *.-«'2H, S). 4 87 iH, t, 
*J-/.5H2), 5.56(1H, br-s)« 7.25-7 35f2n mi 
7.40(2H, d, J»8HX), 7.4017 J5(2h: «) 7 ?if2fl 

an"; 1666. 1314, 1158 



IR apectrum V(KBrl 



T^le 44 




Properties 



ReC. 
Ex.174 



liffht yellow cirystals 

7.30-7 35 3« m! ■'• 7-20-7.25(2H. m) , 

IR spectrum vfltBr) cm-'i 1680 

Mass apg etruai m/» ; 463 ^te^ 
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Table 4S 





r' 


r^ 


Prcsperties 


Ref. 
Ex.175 




He 


colorless crystals 

NHR tmmnt-nrm Jf (TIMSO^A ) nnm* 1 fiS-l SOI Alt m\ 
2.21(3H, s), 2.45-2.60(2H, nv) , 2 .75-2 .85 (2H, m) . 
3.07(2H, t, J-7.5H2). 4.39 (2H, t, J-7.5HX), 7.23 (2H, 
br-a), 7.30 (2B, J«8Hz) , 7.74(2B, d, J-SRz), 
10.65 {IH, br-a) 

IR spectrum V{KBr) cm": 3364. 3252. 1654. 1332.1158 


Ref. 
Ex.176 


SO^ 


Et 


color leaa crystala 

NMR apectrum ^ (DHSO-d.) ppm: 1.21(3B. t. J«7.5Hz)i 
1.65-1.60(4H. m). 2 .45-2.60 (2H. m) . 2.55(2H. Q. 
J-7.5HZ), 2.75-2.90(2H, m) , 3.05(2H, t. J-7.5Hz), 
4.39(2H, t. J-7.5H*), 7.22(2H, br-s), 7.30(2H, d, 
J»8.5H2). 7.73(2H, d, J»8.5Hz), 10.67(1H, br-s) 

IR spectrum V{KBr) cm'*: 3224, 3088, 1650. 1332.1160 


Ref. 
Ex.177 


NHMS 


CH,OEt 


colorless crystals 

NMR spectrum ^ (EMSO-d,) ppm: 1.13 (3H. t. J«7H2) . 
1.60-1.80(4B. m), 2 .45-2 .60 (2B. m) , 2.80-2.90(2B. 
m), 2.94(3B. s) , 3.01(2B. t. J«8Hz) . 3.49(2B. q. 
J«7Hz). 4.41(2H. 8). 4.45(2B. t. J«8Bz). 7.09(2H, 
J-8.5BZ). 7.15(2B, d. J-8.5Bz), 9.55(1B. br-s). 
10.74 (IB, br-s) 

IR spectrum V(KBr) cm'*: 3464. 1652. 1330. 1148 



Table 46 



Ref. 
Ex.178 



Properties 



colorless crystals 
NMR spectrum (DHSO-d.) ppm: 0 .10-0.20 (4B. m) . 0.45- 
0.55(4B. m) . 0.95-1.00<lH. ro) . 1.00-1.10(1B. m) . 
1.71(4H, br-s). 2.27(2H. d, J-6.5H2). 2.43(2H. d. 
J-6.5HZ), 2.52(2H. br-s). 2.81(2H. br-s). 2.'97(2H. t. 
J-7.5Hr). 4.37(2B. t. J-7.5Hz), 5.06(2B. s) . 7.09(28. 
d. J-8.5HZ), 7.27(2H. d. J>8.5Hz). 10.66(1B. br-s) 

IR spectrum V(KBr) cm'*; 1736. 1660 



Reference Example 179 

4-(2-(4-chloro-2-ethoxymethyl-lH-imida2o[4,5-c]quinolin-l 
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yi) ethyljbenzenesulf onamide 

dropwise 2 t „i °' <^olu^m there was aadea 

crystals were filtered off ^ ^ Precipitated 

crystals. ^'^^ ^ ^^^^^ l*"*™ 

IR spectrum v(KBr)- cm- : 3360, 1332, 1160 
Mass spectrum m/z : 444 (M*) 

o-i.-^UH, m), 8.45-8.47 {IH, la) 
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Table 47 





n 


R 


Properties 
t r ecrys talli ration 
solvent) 


Elemental analysis 


Ref . 
Ex.180 


SO.,NH, 


ix^Pen 


light brown crystals 
(EtOH) 
mp: 212. 0-213. 0*C 


cja„ciN,o,s 

Calc: C, 60.45; H,5.51; M.12.26 
Found: C» 60.28; B,5.46; K«12.04 


Ex.181 




iso*Pen 


light yellow needle- 
like crystals 
(EtOH) 
mp: 240.0-241. 5»C 


C^C1H,0,S 
Calc: C, 60.45; H,5.51; M,12.26 
Pound: C, 60.51; H,5.53; N,12.25 


Ret . 
Ex.182 


SOJNH, 


r< 


light brown crystals 
(EMF-H^O) 
mp: 266. 0-270. 0'^C 


C^ClN,O,S-3/4H,0 
Calc: C,58.14; H.4.99; N,12.33 
Found: C. 58.17; H,4.79; N,12.49 


Ref . 
Ex.183 


so^ 


CF, 


light brown crystals 
(EMF-H,0) 
mp: 253. 0-254. O'C 


C,A*C1F^,0,S 
Calc: C,S0.17; H,3.i0; N,12.32 
Foundry C» 49. 93; H,3.14; N«12.35 


Kez • 
Ex.184 




CK,CH,CF, 


yellowish brown 
crystals 
(DMF-H,0) 
up: 239. 5-241. 5*C 
decomposition 


C,A.C1F/IAS 
Calc: C, 52.23; H,3.76; N,11.60 
Found: C,52.34; H,3.94; N.ll.BS 


Ref. 
Ex.185 




CHjOMe 


light brown crystals 
(DMF-H,0) 
up: 234. 5-235. 5*C 
decomoosition 


C,A,C1N,0,S 
Calc: C, 55.75; H,4.44; N,13.00 
Found: C,56.00; B,4.17; N,ia.08 


Ref. 
Ex.186 


NHMs 




light brown crystals 

(AcOEt) 
mp: 205. 0-206. O'C 


c^,ciNAS 

Calc: C»60^2; K.5.10; N,12.31 
Found: C,60.87; B,5.14; N,12.01 


Ref. 
Ex.187 


NHHS 


CR,OEt 


faint brown crystals 
(EtOH) 
ntp: 198. 5-200. 5'C 


CA,C1N.0,S 
Calc: C,57.57; H,5.05; N,12.21 
Found: C, 57.59; H,5.04; N,12.15 


Ref. 
Ex.188 


SO,MKMe 


/-< 


light brown crystals 
(t3MF) 
mp: 255. 5-257. O'C 


C^C1N,0,S 
Calc: C,60.72; H,S.10; N,X2.31 
Found: C,60.62; B,5.02; N,12.26 


Ref. 
Ex. 189 


SOJOQle 


CH,OEt 


light yellow 
crystals 
(DMF-H,0) 
mp: 214. 0-215. 5*C 


C^C1N.0,S 
Calc: C,57.57; H,5.05; H,12.21 
Found: C,57.48; H«4.90; N,12.4X 
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TBbls 48 



Ret. 


5" 




Properties 
(recryataUixatioa 

solvent]! 


Elemental analysis 


Ex.190 
Ref . 


sojm. 


He 


light bro%m crystals 
(nMF-H,0) 
«P; 283 . 0-286 . O'C 


CiAi^-^AS -1/411.0 
Calc : C,5?.74; H, 5.29;" N, 13 . 68 
Pound; C,55.65; H,5.15: N.13 fiP 


£x.l91 
Ref. 




Et 


light brown crystals 
(DHP-H,0) 
np; 27a. 0-273. 0*r 


C^caN,0,S.l/4H,0 
Calc : cjr.73; 1,5.59/ N, 13. 23 
Found: C>56.51; H,5.45; N.IJ.S? 


£x.l92 




CH,OEt 


light yellow needle- 
like crystals 

(EtOR) 
tnp; 208. 0^209. 5*C 


C, H„C1N,0,S 
Calc.: C,55.l8; H,5.61; N,12.48 
Pound: C,55.86; H,5.65; N,12.22 


Ref. 
Ex.193 


NHHs 


atOEt 


colorless needle-like 
crystals 
(EtOH) 
mp! 169. 5-170. 0*g 


Cj^CUf OS 

S*^*"-;' S'!I-2Z' H'5.'88; H,12.10 
Pounds, C, 56.77; H,5.80; H,X2. 02 



Table 49 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
( Benz ene-n-Hexane ) 
_ BID: 109. 0-110. 5'c 


C,^C1N,0, 
Calc: C, 70.35; H,6.75; N,8.79 
Found: C, 70.18; H,6.74; N,8.88 
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Tahle 30 




Properties 



Ref. 
£x.l95 



brown crystals 
RUR spectrum d (CBIso-d,) ppm: 0.93 (6H, 
J-7HX), 2. 10-2. 20 (IH, m) , 2.47(2H, d, J«7Hx), 
3.25(2H, t, J-7HZ), 4.9H2H, t, J-THx) , 
7,23 t2H, br-B), 7.29(2H, d, J-8.5HZ), 7.73 {2H, 
d, J-8.5BZ). 7.75-7.80(2H, m) , 8.05-8.15(lH. 
m), 8. 40-8. 50 (IB, a) 

IR spectrum VTOr) cm''; 1332, 1160 



Table 51 



Properties 



Ref. 
Ex.196 



brown liquid 

NMR spectrum * (CDCl,) ppm: 1.20(3H, t, J=7Hz) , 1.80- 
2.00(4H, ra). 2.97(2H, t, J-7.5Kz), 3 .00-3 .10 (2H« m) , 
3.01(3K, s), 3.10-3.20(2H, m) , 3.52(2H, q, J-7Hz), 
4.43(2H» 8)^ 4.52UH. s) , 4.57(2H, t, J»7.5HzK 
6.65(2H, d, J»8.5Hz), 6.85(2H, Ja8.5Kz), 7.20(2H, 
d, J*i7.SBz}, 7.24(1R. t/ J«7.5Hz), 7.31(2H. t, 
J-7.5HZ) * 

m spectjruin V(liq) cm'': 3424 

Mass spectrum m/z; 488, 490(3:1, M') 



Reference Example 197 

N- [4 - [ (2 - (4-dibenzylamino) -2-ethoxyinethyl-lH-iinidazo[4, 5- 
c ] quinolin-l-yl ) ethyl ] phenyl 1 acetamide 

A mixture of 5.21 g of N- [4- [2- 1 (3-ainino-2- 
dibenzylaininoquinolin-4-yl) amino] ethyljphenyl] acetamide and 4.21 
g of ethoxyacetic acid was stirred at 140"C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering. 
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the solvent was distiller? «^4r mi. 

r «X5 wxuj a melting point of 171.0-171 5»c 
Elemental analysis: C„H,^o 
calculated: C, 76.13; H. S.'aS; N, 12.00 
Found: C, 76.23; H, 6.32; N, 11.98 

Tabir52Tr' ^an^les 198-204 listed in 

Zple 197 """^^ ^ - — « — 

Table 52 



NMtBti 





Properties ' 

(recrystallixation 

solvent^ 


Re£. 
Ex. 198 


iighc yellow cxyatais 
(AcOEt) 
PP: lBB.y>lB3.o»c 



Elemental analysis 



Calc! 
Found: 



C,66.25; H,^.34; N,14.85 
C,66.01? H>5.3S> N, 14.72 



Table 53 



oic 



Vr "NBn, 



Ref. 


R- 


R* 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex.199 
Ref. 


NBn, 


R 


lignc torown crystals 
CAcOEt) 
wo: 161.5-1S2.0*C 


Calc: C. 82.66; H,6.63; N,10 71 
Found: 82.59; H,6.76; N,10*71 


Ex.200 




H 


colorless crystals 

(MeOH) 
np; Ig0.0>i6i.n>r 


Calc : Ctfi.il; H,5.90; N,12.81 
Found: C> 68,20; H.5.93i 12.77 



Table 54 
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HOUflHC 






T". — rr- Properties 


Ref . 
Ex.301 


orangs Xxquid 

NHR spectrum * (CDCl,) ppn: 1.17(3H, t, J-7H2), 
1.49(3B, d, J-6.5HS), 1.78{1H, br-e), 3.37(2H, t, 
J-7.5HX), 3.45(2H, q, J-7H2), 4.39 m) , 4.81I2H. 
t, J-7.5HZ). 4.90{1H, q, J-6.5H2;, 5.43(4H, br-s), 
7.14(2H. d. J-8H2), 7.15-7.40(13H, m) , 7.51tlH, t, 
J*6Bz), 7.86(IB, d, J»8Hz), 8.13 (IH, d, J-8Hz) 

XR speetnoi Vdiq) an'S 3420 



Table 55 



AeHN< 






Properties 


Ref. 
Ex.202 


light brown liquid 

NMR spectrum (CDCl,) ppm: 1.15(3K, t« Ja7H2), 1.89(4B, 

2.17(3H, a). 2.84(2H, br-6) , 3.05(2B, t, J-7.SHz), 
3.11(2B, 3.43(2H, q, J-6.5Hz), 4.36(2H, 8), 
4.S2(2B, t* J>7.5Bz), 5.24(4B, 8), 7.05(2B, d, J«8BZ), 
7.15-7. 35(10B. m), 7.41(2B. d. J>8Bz) 

IR spectrum V(liq) cm'S 3304, 1668, 1096 
Mass SDectrum-m/z: 587(K*} 
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Table 56 




Ref . 

&X.203 



Ref. 
&C.204 



NBn, 



CH,OEt 



yexAov liquid 

brown liquid 

s). 5.25Uh; s) 6 65 k i '?i < "(4H. 



Reference Example 205 

yl ) ethyl ] benzenesul fonamide 

To 7.53 g of 4" [2- (4-hydroxy-2-hydroxymethyl-lH- 

added 225 ml of pyridine-and 17.8 ml of acetic anhydride, and 
the mature was stirred at room tei^^erature for one ho^^ Mter 
concentrating the reaction solution under reduced pressu^, 
ZTJIT.T"' ---stated crystals were filter d off 

Tottl ) ^ Recrystallization from a mixed 

solutxon Of K.N-dimethylfox^de and water yielded light .brown 
crystals With a melting point of 275 . 0-276 . 0»C. 

Elemental analysis: C„H,^,o,S 

calculated: C, 57.26; H, 4.58; N, 12.72 

Found: C, 56.94; H. 4.50; N. 12.63 

The compound for Reference Example 206 listed in Table 57 

was obtained by the same method as Reference Example 205 
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Properties 
C reczys talliza tion 
solvent) 


Elemental analysis 


£x.206 


light brown crystals 

(DMF-HjO) 
mp: 242. 0-244. 0*C 


• C^ftS 
Calc: C, 58.14? H,4.88; If,l2.33 
Found: C, 58.07; H,4.59? N,12.17 



Reference Example 207 

4 - [ 2 - ( 2 -hydroxyinethyl-4 -phenoxy-lH-imidazo [ 4 , 5-c ] quinolin-1- 
yl ) ethyl ] benzenesulf onamide 

A mixture of 3-00 g of 4- [2- {2-acetoxymethyl-4-hydroxy-lH- 
imida20 [4, 5-c]quinolin-l-yl) ethyljbenzenesulf onamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120'C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N, K- dime thy Iformamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. 0*Cv 

Elemental analysis: CajH^^O^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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Tabl« 58 




Ref. 
Ex.208 



light brown czystala ~^ — _ 

I'.s^IIif^ '.fs'liff: ?'.?!M?^iH 

IR spectrum V(KBr) em'S 1 464, 1666. 1316, 1162 



Reference Exainple 209 

4- [2- {4-phenoxy-lH-i,aida.o [4. 5-c] quinolin-l-yl) ethyl ]benzaaide 

1> ^ ^-t2-«4-chloro-lH-imidazot4,5-cJ<iui„olin-l- 

yDethylJbenzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120''c for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystalliration 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265.0-266.0"C. ' 
Elemental analysis: C,^^,0, 
Calculated: C, 73.51; H. 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N. 13.43 

The compounds for Reference Examples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Referrace 
Example 209. 



- 84 





R- 


• R^ 


Properties 
( recrys tallization 
solvent^ 


Elemental analysis 


Re£. 
Ex.210 


CONHMe 


H 


faint violat crystals 
(EtOB) 
dip: 215. 0-217. O'C 


Calc: C,73.92; a,5.25; N,13.26 
Pound: C,74.02; H,5.13; N,13.16 


Re£. 
Ex.211 


OH 


H 


faint brown crystals 
(StOH) 
dip: 266. 0-268. 0*C 


Calc: C,75.57; H,5.02; N,11.02 
Found: C,75.37; H,4.72; N,11.09 


Re£. 
Ex.212 




H 


colorless crystals 

(BtOR) 
np: 193, 0-195. 0*C 


Calc: C,74.48; H,5.56; N,9.31 
Found: C,74.42; H,5.45; N,9.38 


Ref . 
Ex.213 


SO^JHEt 


H 


light brown crystals 
(DMF-B,0) 
IRD* 257 0*2B9 0*(? 


Calc: C,66.o3'f*a!5fl2; N,11.86 
Found: C, 66.11; H,4.97; N,12.12 


Ra£. 
Ex.214 


SO,MHnPr 


H 


colorless crystals 
(DKP-B,0) 


Calc: C,66.65; R,5.39; N,11.51 
Found: C, 66.54; H,5.32; N, 11.80 


Re£. 
Ex.215 




H 


light reddish brown 
crystals 

bp: 204. 3-205. 5*C 


C.A.N.O,S 
Calc: C, 66.08; H,5.12f Nai.86 
Found: C, 65.80; a,4.91; H,U.64 


Re£. 
Ex.216 


SO^ 


B 


light brown crystals 
(CKP-B,0) 
mo: 260. 0-260. S^C 


Calc: C,64.82*f^^4'.^54; H,12.60 
Found: C, 64.58; B,4.27; ll»12.56 


Re£. 
Ex.217 


SOJOI, 


EC 


light brown crystals 
(CH,CN) 
mp: 277. 0-280. O^C 


Calc: C.66.oif*H'5.12; N,ll-86 
Found: C.65.83; H,4.83; N.11.75 


Re£. 
Ex.218 


so^ 


n-Pr 


light brown crystals 
JEMF-HjO) 
wp: 225. 0-226. O'C 


Calc: C, 66.65; H,5.39; 11.11.51 
Fo\2ndt C,66.57; H,5.27; N,11.56 


Re£. 
Ex.219 


SOjNH, 


n-Bu 


light yellow needle- 
like crystals 

(CHjCl^-MeOH) 
mo: 233.5-234.5*0 


Calc: C.67.18; H.5.64; »,11.19 
Found: C, 66.84; H,5.57; N,10.93 


Ref. 
Ex.220 




n-Pcn 


light brown crystals 
(CH,CN) 
mp: 168. 5-169. 5»C 


CjA^,0,S 
Calc: C,67.6l; H,5.88; N,10.89 
Found: C,67.49; H,5.71; N,10.73 


Ref. 
Ex.221 




iso- 
Pen 


colorless needle-like 
crystals 
(CH,CN) 
inp: 225. 0-226. 5*C 


C,A^,0,S 
Calc: C,67.68; H,5.88; N.10.89 
Found: C,67.42; H,5.83; K,10.78 
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Table 60 




SOJJH. 



CH,GHe 



Re£. 
Ex.227 



CH,OBt 



Ref . 
Ex.228 



SO^.NHMe 



Et 



n-Pr 



Ref. 
Ex.232 



SO^NHNe 



n-Bu 



Ref, 
Ex.233 



colorless crystals 

(CMP-H,0) 
np; 247. 0^249. 0*r 



light yellow crystals 
(CMF-H,0) 
gg>; 257. 0-258, Q^P 



colorless crystals 

(DKF-H,0) 
ng>; 261.0-262 .S'g 



colorless crystals 
(CMF-H,0) 
253 .5-2S4.0*p 
light reddish brown 
crystals 
(CMP-HjO) 
235. 5-236. p»g 
light reddish brown 
crystals 
(X}MF-H,0) 
220.0-221 



C,63.2TrH!4%77 
C.63.24; H.4.58? 



N,11.81 
N,ll,71 



Calc.i 
Found; 



C,63.92; H,4.95; 
_C, 63.63; H>4.80.' 



Found; C>64.29; H.5.13: 



N,H.47 
HOI. 44 



:,65.^|^'°4!84; 
V65.28; H,4.64; 



N, 11.15 
N,10.94 



Calc, 
Found; 



Calc. 
Found; 



C,^5.46; H,5.ll; 
C,65.57; H.4.9 5: 

C,66 .39; 
C,66.31; H,5.24; 



N,12.22 
N, 11.92 



M*IX.51 
N,11.3S 



— — — -"f— \, 
light brown crystals 
(EtOH) 
203. 0-203, 



_np; L- 

colorlesa crystals 



(CH,CN) 
22S. 0-226 -0»r 



C,67 .64; N.11.19 

C, 67.19; H,5.55; H,11.01 



Calc.: 0,67. tfs7 hJ.88; N,10.89 
Found: C. 67.69; H.5.73; N,10.92 



Found - — 



N,10.93 
H,5.40; N,10.89 
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R* 




Prcperties 
(recxystallization 
solvent) 


Elonental analysis 


Ref. 
Ex.234 


CR,OH 


H 


light brown plate 
crystals 
(EtOK) 
no: 187. 0-189. O'C 


Calc: C.75.93f H,5.35; K,10.63 
Found: C«76.10; B,5.11; N,10.71 


Ref. 
Ex.235 


CH,OH 


Et 


light brown crystals 
(CMF-HjO) 
mp: 220. 0-222. O'C 


Calc: C,76.57f H,5.95; N,9,92 
Found: C,76.28; H,6.03; N,10.01 


Ref. 
Ex.236 


CH,OH 


n-Bu 


light brown crystals 

(EtOH) 
mp: 149. 5-150. 5"C 


Cnlc: C,77.:^f^I/.47; N,9.31 
Found: C, 76.99; H,6.40; N,9.14 


Ref. 
Ex.237 


NHHS 


H 


colorless crystals 

{CB,Cl^-HeOH) 
no: 256. 5-257, S'C 


Calc: C,65.46; B,4.B4; N,12.22 
Found^: C,6S.34; H,4.76; N.12.40 


Ref . 
Ex.238 


KHHs 


Me 


colorless crystals 

{CHjCN) 
mp: 246. 0-247. O'C 


C,A^,0,S 
Calc: C,66.08; H,5.12; N,11.86 
Found: C,66.35; R,5.11; N.Xl.SO 


Ref. 
Ex.239 


NHHs 


Et 


colorless crystals 

<EMF-H,0) 
mp: 267. 0-268. O'C 


C_H|gN O S 
Calc: C,66.M; hJ.39; M,11.51 
Found: C.66.81; H,5.32; N,11.34 


Ref. 
Ex.240 


NHHs 


n-Pr 


light brown crystals 
(X3UF-R,0) 
mp: 223. 0-225. 5*C 


Calc: C.67.^'H?if.64f N, 11.19 
Found: C,67.02; H,5.55; N,11.15 


Ref. 
Ex.241 


NKMS 


n-Bu 


light brown crystals 
(DMF-HjO) 
mp: 160. 5-162. S'C 


Calc: C,67.^^!^\i.88; N,10.89 
Found: C,67.50? H.5.77; N»10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 
. (AcOEt) 
mp: 226. 0-227. O^'C 


Calc: C,67.9' 
Found: C,67.6i 


^"n^i^l; H,10.93 
>; H.S.44; N.10.68 


Ref. 
Ex.243 


NHMs 


capzt 


faint brown crystals 
(DKF-H,0) 
mp: 223. 0-225. 0*C 


Calc: C,65.^ 
Found: C,64.9' 


j!^*?4%6; 10.84 
L; H,5.33? N,10.82 


Ref. 
Ex.244 


NKTS 


H 


light brown crystals 

(DMF-HjO) 
mp: 242. 0-242. 5'*C 


C„H,^.0,S 
Calc: C, 69. 64; H,4.90; H,10.4a 
Found: C.69.47; H,4.68; H,10.44 


Ref. 
Ex.245 


NHAC 




colorless prism 
crystals 
(EtOH) 
no: 234. 5-235. O'C 


C,^,0, 

Calc: C,73.92; H,5.25; N,13.26 
Found: C.73.84; H,5.15; N,13.19 
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4^. 



ox 



Ref 
Ex.246 



Ref 
Ex.247 



Ref 
Ex.248 

Ref 
Ex.249 



Ref. 
Ex.250 



Ref. 
Ex.253 

Ref 
Ex.254 



MRAc 



NHAc 



NMeAc 



R* 



Ke 



Et 



n-Bu 



NHeAc 
NMeAc 



NBn, 
CHMeNRAc 



He 
Et 



n-Bu 
Et 



Properties 
<recry»talliration 

fa«c yellow plate" 
cxystala 
(MeQH) 
_24_lJD^243.0*c 



- " ^^-^ ' w V- 

iignt brown crystals 
(MeOH) 

: aP: 247.5>2dfl n»r^ 

colorlesa pla 



- ^iate crystals 
(AcOEt) 
- 176. 5-177 .O'r 
colorless crystals 
(AcOEt) 
144. 0-145. O'C 



colorless crystals 
(iso-PrOH) 
2 05. 0-206 
faint brown neetlle-like' 
crystals 
(AcOEt) 

colorless needle-1: 
crystals 

(AcOEt) 
np; 164.5-ifi«; n<»n 



atal analysis 



Pound: C. 72.74; 8,5.76,: S.'^:" 



Calc: C,74.6S; h;^.82- H 12 44 
Pound: C,74.7i; ^'Itt: f^^'** 



Calc: C, 75. 29^1^.32. B 11 •»! 

Calc: C,74.23?h;5'.54; N 12 84 
Found:, A 74.10; His.ii; NlJ^iw 



colorless crystals 
-(AcOBt) 
157 , 0^157. ST. 
light brown crystals 
(DMF-H,0) 
182. 0-184. ft»r 



Calc. 
Found : 

Calc. 
Found: 



C,73.18; H,5.92; K.12.19 
C,73.18; H.5.67> w.it> i'> 



C,73.72; H,6.19; H.11.85 



calc: C,75.5W;°^.55: 
Pound: C,75.62; H.6.60; 



N, 11.37 
N, 11.31 



Calc; 
Found : 

Calc: 
Found: 



C«^,.N,0 
C,81.79f H,6.54; N,9.08 
j:>ai>93; H,6.56; W. 9 . 09 

C,74.59; H,6.36; N,11.60 
C,74.80; H,6.23r IT. U . 63 
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Table 63 








K 


Properties 
( recrys taXlizBtlon 

■ U Jk VOUW I 


Blenental analysis 


Re£. 
EX.25S 


SO^ 


B 


light reddiah brown 
czystals 
<0MF-H,O) 
bp: 235. 5-236. S'C 


Calc: C,64.2^f'H*5*f39; N«13.49 
Found: C,64.06; H,5.19; N, 12.54 


Ref. 
Ex. 256 




Et 


colorless czystals 

(EtOH) 
mo: 249, 0-250. 0*C 


Calc: C, 65.52; B»5.92; 21,11.76 
Pound: C»65.57; B,6.03; N,11.63 


Ref. 
Ex.257 


SO,MH, 


CH,OEt 


light brown plate 

(CH,CN) 
BID: 250. 0-252. 0*C 


Calc • C 64 oi!' 'h*5* 97 • IT 11 06 
Found: C,63.99; H,6.06; N,10.70 


Ref . 
Ex.258 


CH^OH 


H 


light brown crystals 
(iflO-PrOH) 
mp: 188. 5-190. 5'C 


calc: C, 75.16; a,6.31; N,10.52 
Found: C.74.89; H,6.19; N, 10.34 


Ref . 
Ex.259 


CH,OH 


Me 


light brown crystals 
(iso-PrOH) 
mp: 201. 0-202. 0*C 


Calc: C,74.70'J^'6!63? N,10.05 
Found: C,74.73; B,6.58; 9.86 


Ref. 
Ex.260 


CH,OH 


Et 


light brown crystals 
(MeOH) 
mp: 203. 5-205. 0*C 


calc: C,75.85Mi!'6l84> M,9.83 
Found: C,75.62; B,6.94; N,9.77 


Ref. 


CH,OH 




light brown crystals 

\ UOjW J.,— &c,u / 

mp: 173. 5-174. 5'C 


g .R M Q 

rale* • Cr 7K 79* H fi 89* M 9 26 

Found: 0,76.51; H,6.61; N,8.96 


Ref. 
Ex.262 


HKKs 


H 


light brown crystals 
(DUF-B,0) 
mp: 242. 0-243. 5'C 


C^^,0,S.l/2a,0 
Calc: C,63.67f B,5.77; H,11.88 
Found: C, 63.86; B,5.68; M, 11.90 


Ref . 
Ex.263 


NHKs 


Et 


colorless crystals 

(MeOB) 
mp: 242. 0-244. 0'jC 


Calc: C,66.10; 8,6.16; N,11.42 
Found: C,66.26; B,6.20; N,11.33 


Ref. 
Ex.264 


NHHs 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 187. 0-188. 0"C 


c,A*MAS 

Calc: C,67.15j B,6.61; N,10.80 
Found: C, 67.01; B,6.40; N,10.82 


Ref. 
Ex.265 


NHMs 


OiOEt 


light brown crystals 
(EtOB) 
mp: 189. 0-189. 5^C 


Calc: C, 64.59f*H'6*.^20; N,10.76 
Found: C, 64.53; B,6.20; N,10.63 


Ref. 
Ex.266 


NHAc 


H 


light yellow crystals 
(EMF-H,0) 
mp: 245. 0-246. 5'C 


Calc: C,73.22; H,6.14; N,13.13 
Found: C,72,99; B,6.15? N,13^06 


Ref. 
Ex.267 


NHAC 


He 


colorless needle-like 
crystals 
(EtOB) 
no: 260. 5-261. 0*C 


C-JLAO, 

Calc: C,73.61; H,6.41; N,12.72 
Fouxid: C,73.45; H,6.37; N,12.73 
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Table 64 



oX 



Ref . 




R= " 


Proper tiM 
( recxya tallization 
solvent^ 


Elemental analysis 


£x.26a 
Ref. 


NHAc 


n-Bu 


•light brown crystals 
(AcOEC) 
_ np; 227. 0^228 -0<»g 


Calc.: C,74.6i, H.'t'.IO; N,11.«1 
Found: C,74.57; H,7.12; M,ll 48 


Ex.269 
Ref. 


MMeAc 


H 


colorless crystals 

(MaOB*H,0) 
np; KS.S-id-y nor* 


Calc : C.73.6Tf^:^.41,. M.12.72 
Pound: C.73.S8; H.S.Sa.- wlia.Sg 


Ex.270 
Ref. 


NMeAc 


He 


coll 


srless prism 
crystals 

(AcOEt) 
LBl. 5-182. QT 


Qlle.s C.73.9t^fi.SS; N. 12.33 
Pound: C, 73.97; H,6.59; N,12.43 


Ex.271 
Ref. 


KMeAc 


Et 


faint 


brown crystals 

(AcOEt) 
161.0-162.5*0 


calc : C.74.3'7r'^;^.88, K.H.96 
Found;,. C. 74 .35; H.g.96; H.11.85 


Ex.272 


CSQfeNHAc 


R 


colorless crystals 

(£tOH) 
mpt 236. 0^236. !S*r 


calc : C.73.9iir'H;^.65, M,12.33 1 
Pound: C.73.98; H,6.88« M.ia.39 i 



Table 65 







r" 


Properties 
( recrys tallization 
solwwhj 


Elemental analysis 


Ref. 
Ex.273 




K 


colorless crystals 

(BKF-HjO) 
PP: 24a. 0-249 . 0*C 


Calc: C,64.85; H,4.54; N,12.60 
Found: C,64.57; H,4.40; N,X2.46 


Ref. 
Ex.274 




H 


light brown crystals 
(DMF-H,0) 
mo: 255. 5-257. 0"C 


C,,H,^,0,S -1/411,0 
Calc: C,64.20; H,4.60; N,12.46 
Found: C,64.01; H,4.36; N,1^.64 


Ref. 
Ex.275 


P-SOJHH, 


; ci 


light brown crystals 
(DMF-H,0) 
no; 295. 0^296. 0*C 


C,JI„C1N.0,S 
Calc: C,60.i9; H,4.00; N,11.70 
Pound: 0.59.89; H,3.81; W,11.70 
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Table 66 






Properties 
(recrystallization 
•olvent) 


Elemental aaalysi.8 


Ref. 
E3C.276 


colorless crystals 

(a,Cl,-UeOH) 
op: 240. 5-241. S*C 


Calc: C, 58 .^5^*11^^03; 9,12.44 
Fouxad: C,58.44; B,3.75; 9,12.43 



Table 67 






n 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.277 


1 


light brown crystals 
(D»F-H,0) 
Bip: 249. 0-253. S^'C 


Calc: C,64.17; H,4.21; N,13.0X 
Found: C,63.91; H,4.13; N,12.74 


Re£. 
Ex.278 


3 


light pink crystals 
(DMF-R,0) 
bd: 255. 0-255. 5*C 


Calc: C,65.48?^*.^'f84; N.12.22 
Found: C,65.44; B,4.B4; N,12.11 
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Tftbls 68 



Raf. 
Ex.275 



Me 




ProDgrt!i«g 



light brown crystals — — — 
NMR spectrum * (CMSO-d,), ppm: 2 28f3H «t t 
t, J.7HZ), 4.88{2H, t? 7 24fiH ^ .'f^^' 

^ • 3324. 31S2, 1312. 11^15 



, W-BAA/ , 

_IR spectrum V(KBr) 



Ref. 
Ex.280 



SO,MBUe 



CH;OBt 



colorless crystals 

J:SiJ"i.?ii,;.f=-'-«''*-^'":™-.?i?».«. 

IR Bpectrum V(lCBr) cm": 1320, 1158 

Mass sp*eh TOnm/». nifi^ M-j 



Table 69 



Ref. 
Ex.281 



He 



_ Properties" 



colorless crystals 
Nim spectrum ^ (DMSO-d.) ppm: 1.70-l,9O(4H, m) , 
2.31(3H, fi), 2.68(2H, t, J=5.5Hz). 3 10(2H t 
J-5.5Hr), 3.12<2H, t, J.7 . SHi?; 4 53 (2H t ' 

IR Bpectrum V(liq) cm'S 3328, 1316, 1160 
Mass apg e trum m/tr 462fM*y • 
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Tabltt 70 







R^ 


Properties 


Re£. 
Ex.282 


NBKS 


He 


light brown crystals 

NMR spectrum ^ (CZXTl,) vpm: 1. 80-2 .00 (4R, m) , 
2.16(3H, B), 2.82(2H, t, J»6Bz), 2.92(3B, a), 
3.04(2H, t, J-7KZ), 3.10(2B, t, J»7Kz), 4.46(2H» 
t, J»7Bz), 6.88(2B, d, J-8.5Bz), 7.05-7 .18 (5B» m) , 
7. 28-7. 32 (2B, m) , 7.61 (IH, br-s) 

IR spectrum Vdiq) cm'': 3432, 1338, 1158 
Mass SDectrum m/z: 476 (H*) 


Ref . 
Ex.283 


NHAc 


Et 


light brown crystals 

NMR spectrum ^ (CUSO-d,) ppm: 1.24 (3B, t, J«7.5Bx)» 
1.75-1.8S(4R, ffl), 2.02(3H, s) , 2.63(2B, 

J-7.5HZ), 2.66(2B, t, J«6Hz), 2.96(2H. t, 
J-7.5HZ), 3.10(2H, t, J«6Hx) , 4.46(2B. t, 
J-7.5B2), 7.02(2H, d, J«8.5Hz), 7.10(2H, d, 
J*8.5Hz), 7.12(1H, t, J-8.'5H2), 7.37(2H, t, 
J-8.5H2), 7.47 (2H, d, J=8.5Hz), 9.78{1H. m) 

m spectrum V(KBr) cm"': 1690, 1600, 1264 


Ref. 
Ex.284 


MMeAc 


n-Bu 


yellowish orange liquid 

KMR spectrum ^ (CDCl,) ppm: 0.92 (3H, t, J«7.5Hz), 
1.38(2H, sextet, J«7.5Hz), 1.78{2H, quintet, 
Ja7.5Hz), 1.80-1.90(4H, m) , 1.8S(3H, br-s) , 
2.5H2H, t, J-7.5HZ), 2.80(2B, t. J«6Bz), 3.07(2a, 
t* Js7Hz), 3.10{2H, t, J»6Hz), 3.24(3H, s) , 
4.50(2H, t, J-THz), 7.05(2H, d, J-6Hz) , 7.12(2R, 
d, a*8Hz), 7.13 (IH, t, J»8Hz), 7.25(2B, d, J-8Bz), 
7.34(2B, t, Ja8Hz) 

ZR spectrum V(liq) on'': 3464, 1662 
Mass spectrum m/z: 496 (M*) 


Re£. 
Ex.285 


NMeBn 


CH,OEt 


brown liquid . 

NMR spectrum. ^ (CDCl,) ppm: 1.19(3H, t, J"7Hz), 
1.80-1.95(4H, m), 2 .75-2 . 90 (2H, m) , 2.90-3.10UH, 
m), 3.01(3B, 5), 3. 10-3. 20 {2K, m) , 3.52(2B, q, 
J=7Hz), 4.44 (2H, s) , 4.52 (2B, s), 4.57 (2B, t, 
J-7.5HZ), 6.67(2H, d, JsS.SBz), 6.90(2B, d, 
Je8.5Hz), 7.05-7.40(10H, m) 

ZR spectrum V(liq) cm*': 3432 
Mass spectrum m/z: 546 (M*) 



® 
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Table 71 



Ref. 
Ex.286 


p* 

R 

P-SO^NH, 


R 
He 


Properties n 

""eoi^^iJI (gcervtalllxation 

colorless czystals 

f^jT^fr 5 RS«» 2.S6(3H. .), 3.33 (2H 

» ■PBctrum V<rar) cm-': 1304, 1164 
Haas -aDectnim m/r- 458tM'l 


Ref. 
Ex.287 


P-SO/I^ 


OMe 


Brayiah brown cryatala ■ 

NMR apectrya * (EMSO-d.) ppn,: 3.36(2H. t, J-7Hxl. 

jisHil •i^;?^ 7-38 (2H, d, J-8H2). 7.45 (IH, t, 

d:"iS;)f'8aSfi^: ^r""- 

Maaa aneetrum m/y. 474 (ITI 



Reference Example 288 

4-[2-{2-n-butyl-4-phenoxy-6.7,8,9-tetrahydro-lH-inidazo[4,5- 
c ] quinolin-l-yl) ethyl ] benzenesulf onamide 

( 1 ) 4- [2- (2-n-butyl-4-chIoro-6 , 7 , 8 , 9-tetrahydro-lH-imidazo [4 , 5- 
c]quinolin-l-yl)ethyl-N-(l-ethoxypentylidene)benzene5ulfonamide 

To 3.04 g of 4-[2-( (3-amino-2-chloro-5, 6.7,8- 

tetrahydroquinolin-4-yl) amino] ethyljbenzenesulf onamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-14b-C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140-C for 19 hours. The mixture was purified by 
column chromatography (silica gel, methylene chioride/methanol 
(100:1)) to obtain 1.67 g of light brovm crystals. 

( 2 ) 4- [2- (2-n-butyl-4-phenoxy-6 ,7,8, 9- tetrahydro-lH-imidazo (4 , 5- 
c ] quinolin-l-yl ) ethyl ] benzenesulf onamide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
lH-imidazo(4,5-c]quinolin-l.yl)ethyl-N-(l-ethoxypentylidene) 
benzenesulf onamide there were added 0.43 g of potassium 
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hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120**C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% soditim hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. 5**C. 
Elemental analysis': C^^^fi^S 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4, 5-c] quinolin-1- 
yl) ethyl] benzyl alcohol 

(1) 4- (2- (4-chloro-2-cyclGprcpylmethyl-lH-imidazo[4, 5- 
c ] quinolin-l-yl ) ethyl ] benzyl cyclopropylacetate 

To 1.33 g of 4-[2-(2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo [ 4 , 5-c ] quinolin-l-yl ) ethyl ] benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120®C for one houif. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain 6\3S g 
of colorless crystals. 

(2) 4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo[4, 5- 
c]quinolin-l-yl) ethyl] benzyl alcohol 

To 0.25 g of 4- [2- (4•chloro-2-cyclopropylmethyl-lH- 
imidazo(4, 5-c]quinolin-l-yl)ethyl]benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120^C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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6thyi acetate were added, and the mixture was stlrr^H u-, 
cooling on ice. The preci»l^,^.^ 7? ^^^^^ while 
obtain 0.14 g of fainrbr to 

ethyl acetate gelded o .0^ lYlT. ^^^-^^^^^^^on fron. 

-Iting point of 185.0-135.5.0 "'"^ ^ 

Elemental analysis: C„H^,o, 

Calculated: C, 77.48; H. 's.M; N, 9.35 

Found: C. 77.22; H. 6.Q9; N, 9.11 

Tahler7r"^r'' Exan^les'290-291 listed in 



T^le 72 






PropeTties 
(recrystallization 
solvent) 


Elemental analysis 


Ref . 
Ex.290 


colorless crystals 

(AcOEt) 
np: 184.5>iaS.0»P 


Calc.s C.74.X?rH.V.O0.- 11.9.27 
I Found; c.74.13; 8.6.228 wla.as 



Table 73 



OX. 





Properties 
{ recrystalliiation 
solvent) 


Elemental analysis 


Ref. 
Ex.291 


xignt brown crystals 
(CH,CVEt,0) 
op: 173.5»174.5*g 


Calc : C,76.79rHV.89; N,9.26 
Fotmd; C>76.S1; H,6.gl; W,a.96 



Reference Example 292 

VI 1 k"'^"^^''"'^'^ -4-phenoxy-lH-iaidazo [4 , 5-c] quinolin-l- 

yl J ethyl ] benzenesulf onamide 
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U) 4-t2-[4-hydroxy--2-(2--met±ylpropyl)-lH-imida2oI4,5- 
c ] quinolin-l-yl ] ethyl ] benzenesulf onamide 

To 8.0 g of 4-[2-I (3-ainino-2-chloroquinolin-4- 
yl) amino] ethyl Ibenzenesulfonaaiide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130'C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 
(2 ) 4- [2- [4-chloro-2- (2-methylpropyl) -lH-imidazo[4,5-c]Quinolin- 
1-yl] ethyljbenzenesulf onamide 

To 9.00 g of 4-[2-t4-hydroxy-2-(2-methylpropyl)-lH- 
imida2o[4,5-c]quinolin-l-yl]ethyl]ben2enesulfonamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120**C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added/ 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4- [2- [2- (2-methylpropyl) -4-phenoxy-lH--imida20 [4 , 5- 
c] quinolin-l*yl] ethyl ]benzenesulfonamide 

To 4.80 g of 4- [2- [4-chloro-2-(2-methylpropyl) -IH- 
imidazot4,5-c]quinolin-l-yl]ethyl]ben2enesulfonamide there were 
added 1.86 g of potassi\im hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120°C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221. 0-222. O'C. 
Elemental analysis: C^Hj^^OjS 
Calculated: C, 67.18; 5.64; N, 11.19 
Found: C, 67.08;. H, 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Exanple 292. 
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Tablm 74 




Ref . 
Ex. 293 



Propertiaa 

. -.stallitabion 
liglit yBllow ne«dle-lik© 
crystals 

(CH,CN) 



.l«o-Pr 



OPh 



Elament&l analysis 
Found: C, 06.51; H,5.24; N,11.53 



Reference Example 294 

clminolin-l-yD.thylJbenz^d, in 33 ml N H- 
ai»»thyl£onM«ide, 1.05 ml of pyxidin. a=a 0.S2 ^ „£ 

=« to It! ^^vs^ls «re filtered 

"11 "^'T » Recrvst.lliz.tion fro. ethyl 

«et.t, yielded li,ht yeUo. needle-like crytl, with . ™X 
point of 196. 0-198. 0"C. 
Elemental analysis: C„Hj^.o 
Calculated: C, 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Exanple 295 

4- [2- (4-phenoxy;.l^.i^aazot4. 5-cJc^inolin-l-yl, ethyl] benJpic 

To 2.31 g of ethyl 4- [2- (4-chloro-lH-iinida2o [4. 5- 
clquxnoli„-l-yi, ethyl] benzoate there were added 5.67 g of 
Phenol and 2.02 g Of potassium hydroxide, and the mixture was 
stxrred at 120-C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction ndxture to adjust the liquid 
to PH 8, ethyl acetate was added and the precipitated crystals 
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Were filtered off to obtain 2.29 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylformamide 

and water yielded colorless crystals with a melting point of 

265. 0-267. 0*C. 

Elemental analysis: C,AfN,0, 

Calculated: C, 73.34; H, 4.68; N, 10.26 

Found: C, 73.34r H, 4.38; N, 10.38 

Example 1 

4 - [ 2 - ( 4 -amino-lH-imidazo [ 4 , 5-c ] quinolin-l-yl ) ethyl ] benzamide 

To 1.09 g of 4-[2-(4-phenoxy-iH-iinida2o[4,5-c]qainolin-l- 
yl) ethyl] benzamide -there was added 9.87 g of ammonixim acetate, 
and the mixture was stirred at 140"C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitated, crysteds were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 .0-268. 0"C. 
Elemental analysis: C^jH^^jO 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Example 1. 
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Tlibla 75 




Ex. 2 



Ex. 3 



Ex. 4 



Ex. 5 



CONHMe 



OH 



at 



CCX3H 



Prop«rti«« 

(recry«tAllixatloB 
^olvgn^ ^ 



crystals 
(UeOB) 
264. 5-266. 0*P 



faint yellow naedle-like 
crystals 

(EtOH) 
gp! 237..0-2S9.Q«r 



yellov crystals 
BP! 301-0-303. 0*c 



faint brown crystals 
<repr©cipitatad) 



Calc. 
Found 



Slfl 



Calc: 
Found: 



S'S2'55' ^'^-54; N,20.28 
C,69.6S? H .5.43: N.20.04 



Calc.: C,71.04, h/s.BO; 11,18.41 
Found: C.70.76; H.5.04; n;18.32 



Calc: 
Found: 



C,72.83; H,4.82; 
C, 72.87; H,4.57j 



17,22.35 
N,22.32 



C,67.45; H,4.96; 
C,67.38; H,4.71; 



M, 16.56 
M, 16.51 



Ex. 6 



Ex. 7 



Ex. 8 



SO^-n-Pr 



light yallow crystals 
(DMF-B,0} 
_ 207.5-200 Kf^ 
colorless crystals 
(IMF-HjO) 
, 199.0-200.0*0 
faint yellow needle-like 
crystals 

np; 297.5-29R ^•r 



Calc. 
Found : 

Calc: 
Found : 

Calc: 
Found: 



C,60.74; H,5.35; 
C,60.88; H>5.26? 

C.61.59; B,5.66; 
C,61.47; H.5.56; 

C»60.74; H,5.35; 
C, 60.44; B,5.49; 



M,17-71 
H,17.37 

N,17.10 
N> 17.33 

M,17.71 
M,17.35 



Ex. 9 



SO^ 



light brown crystals 
(EHF) 
apt 298. 5-299. 0*g 



Ex. 10 



SO^ 



Me 



light -brown crystals 
(CMF-HjO) 
274.0-275.0*0 



C W M Q g ' 

Calc: C.58.B4; hU.66; 11,19.06 
Found; C,S8.59; H,4.66f N,18.95 



Ex. 11 



Et 



Ixght yellowish brown 
crystals 

(nMF-EtOH) 
np; 283. 0-264. O^c 



C,.H,^AS.1/4H,0 
Calc: C,59.13; H,5.09; N,18.15 
[Found: C, 59.17; H.5.41: 18 .10 



Calc I 
Found i 



C, 60.74; H,5.35; N,17.71 
C, 60.43; H,5.21; H,17.41 



Ex. 12 



nrPr 



light brown needle- like 
crystals 
(EtOH) 
pp: 242. 5-244. 0'g 



Calc: C, 61.59; H,j.66; N,17.10 
Found; C, 61.47; H,5.56; N,16.81 



Ex. 13 



n-Bu. 



light yellow needle-like 
crystals 
(BtOB) 
np; 257. 0-25 8. 0'C 



61.73; H,6.00 



Calc: C,6l 

Foxind: C, 61.93; 6.08; 



N,16.36 
H,16.12 



Ex. 14 



SO^ 



n-Pen 



light brown crystals 
(EtOH) 
mo; 244.0-244 -S*g 



Calc: C,63.13j B,^.22; N,16.01 
Found: C,63.31; H,6.29; W. 16 . 04 
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Table 76 








R- 


Propartiea 
(racrystallisation 

Bolvcnt) 


Elenental 


analysis 


Ex. IS 


sojm. 


iso-Fr 


color leaa needle- lika 
crystals 
(CBjCR-BtOH) 
bo: 265. 5-266. 0"C 


Calc. : C,^l^?*H.y.7a?? N,I6.95 
Pound: C,60.76; B,5.62; H,16.78 


£x. 16 


so^ 


iso-Bu 


light brown cryatala 
(CH,Cl,-MeOH) 
no: 232. 0-234. O'C 


Calc: C, 62.39 
Pound: C, 62.57 


; 3 


[?i^.95; N, 16.54 
1,5.95; N,16.35 


Ex. 17 


so^ 


iao-Pen 


colorless crystals 

(CUP-BjO) 
no: 249. 5-253. 5*C 


Calc: C,63.& 
Pound: C, 62.92 


; y 


}?i^.22s Br.16.01 
1,6.38; H,15.87 


Ex. 18 


so^ 




light yellow needle-like 
crystals 
(HeOH) 
no: 245. 5-248. 5*C 


Calc: C,62.6?M 
Pounds, C, 62.52; 1 


}?i^.50: N,16.61 
1,5.33; K,16.50 


Ex. 19 


so^ 




colorless crystals 
no: 286. 5-287. 0'^C 


Calc: C«52.41; H»3.70; N,16.08 
Pound: C,52.38; R,3.66; N,15.87 


Ex. 20 


sojm. 


CH,CH,CP, 


light brown crystals 
(EBIF-B,0) 
so: 248. 5-249. 0*C 


C-^^,0,S 
Calc: C,54r42; H,4.35; N.lS.ll 
Pound: C,54.13; H,4.49; N,14.91 


Ex. 21 


so^. 


CH,OH 


faint yellow crystals 
(EtOH-H,0) 
so: 256. 0-258. 0*C 


Calc: CS'^^ 
Found: C, 56.87 


.0,S.1/3H,0 

; a«4.91; R,17.36 

; a,4.66; 11,17.55 


Ex. 22 






colorless crystals 

(CUP) 
no: 248. 0-249. 0*C 


C^^jOjS 
Calc: C,58.38j B,5.14; N,17.02 
Pound: C,58.50; H,5.03? N,16.76 


Ex. 23 




* CHjOBt 


colonies B crystals 

(DMP-HjO) 
no: 272. 5-274. 5'C 


Calc: C,59.2*l^'^^^%5; H,16.46 
Pound: C, 59.07; B,5.36; Na6.16 


Ex. 24 


SO,NHMe 


H 


colorless crystals 

(EMF-H,0) 
mp: 244. 0-245. 0»C 


Calc. : C,59.8i(^' 
Found: C, 59.83 ; 


H,°^%2; N,18.36 
B,4.94; N,18.27 


Ex. 25 


SOJOIMe 


Ma 


colorless crystals 

(EKP-B,0) 
no: 259. 5-260. 5*C 


Calc: C,60.74^" 
Found: C, 60.88; 


H,^i.35; N,17.71 
B,5.33; N,17.43 


Ex. 26 


SO^NHMe 


Et 


colorless crystals 

(OHF) 
no: 262. 0-264. 0*C 


C,,H,^,OS 
Calc: C, 61.59; H,5.66; K,17.10 
Found: C,61.69; B«5.65; N,X6.86 
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oX 




Ex. 30 



SOJNHMe 



Ex. 31 



SOjIHMe 



CH.OEt 



Ex. 35 



CHjOH 



Ex. 36 



CHjOH 



CH,OEt 



, Propertiea 
(recrystallixation 



faint broim czystals 

(laiF) 
«np: 231.0>232.Q«»r 



Pound: c>63.0 4; H.6.25; w:i5:i;r 

Found: C,53.09; H,5.20; N,15.18 



colorless crystals 

(mF-H,0) 
tap I 239.0-240.5*g 



Calc; 
Found; 



light brown crystals 
(EtOH) 

- 223 . 0-225. 
colorless crystals 

(MeOR) 

- 215 , 5-217, o*r 
light brown crystals 

(HeOH) 
: 289. 0^289. S'r 
light brown prism 
- crystals 

(UeOH) 
apt ^89.0:c, 
_decoaiDoagtj 



colorless crystals 

(EtOB) 
np; 241. 0-242. 0*c 



^.63.44 



79; N,16.08 
H,5.79; Na5.95 



Calc.s 
Found: 



^'f2-§^'^^^^^' N,15.93 
C,59.98; H,5.75; 15 .78 



Calc. 
Found; 



Calc. 
Found ; 

Calc: 
Found; 



C,71.68; H.5.70; N,17.60 
C,71.84; H,S.4Bi ».17 !lg 

C,72.81; H,6.40; N, 16.17 
C,72.94; H,6.44; N>16.17 
CjA^.O-HCI — 
C,67.22; H,6.62; N,13.63 
C. 66.99; H,6,89; N, 13.62 
C^^.0.HC1.1/2IL0 
C,6^.10; H,6.277n,13.41 
C,66.25; B,6.06; H,13.55 



C^/I,0,.HC1 
Calc :C, 63. 99; H,6.10; W,13.57 
Found: C.64.13; H.6.10r H,13.37 



Ex. 37 



NBKa 



colorless crystals 

(AcOEt) 
np: 229.5»230.5*C 



Calc. : 
Foimd: 



n c« ^^^^^^ 

C,59.83; H,5.02; N,18.36 

C, 59.57; H,4.94; N,1B.20 



E^- 38 NHMs 



Me 



colorless crystals 

(CHjCN-EtOH) 
_inp; 228. 0-229. 0'C 



Calc . : 
Found: 



C,60.74; H,5.35; N,:t7.71 
C>60.77; H,S.34; MA7.47 
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TaUe 78 









Properties 
( r ecxy 8 taXXlsa tion 
solvent) 


Slensntal analysis 


Ex. 39 


NRMS 


Et 


colorless prism 
crystals 
(HeC») 
bp: 180. 5-181. 5*C 


CjyijO^ .ICl - 3 /2H,0 
Calc: Cf53.32f B,5.75; N,14.81 
Fotmd: C,53.39; B,5.72; N,14.82 


£x. 40 


NBKS 


n-Pr 


light brown crystals 
(iso-PrOR) 
mp: 250. 5-253. 5*C 


C^,0,S-HC1 
Calc: C»57.44? B,5.70; N,15.22 
Pound: C,57.18; H,5.63; H,14.99 


Ex. 41 


NHMS 


n-Bu 


light brown crystals 
(MeOR) 


<W,0,S.HC1 
Calc: C, 58.28; H,5.95; N,14.77 
Found* 25; H 5 85* M 14 79 


Ex. 42 


NHMs 


r< 


colorless crystals 

(MeOH) 
bd: 235 0-235 S*C 


C,A^,0,S-HC1 
Calc: C,58.«; H,5.55; N.14.84 
Pounds C.58.44: B.5.41: N 14 82 


Ex. 43 


NHMs 


CH,OEt 


faint brown crystals 
(BtOR) 
mpi 218. 0-220. 0*C 


calc: C,60.i27*H°5%3j 19,15.93 
Pound: C,59.85; H,5.63| N.15.69 


Ex. 44 


NHTs 


R 


light brown crystals 
(DHP-HjO) 
mp: 236i5-237.5»C 


Calc: C,65.6TrH,S.07; N,15.31 
Pound: C,6S.44; H,4.92; N,15.11 


Ex. 45 


KHAC 


H 


colorless crystals 

(CH,Cl,-MeOH) 
mo: 247. 0-248. 0*C 


C^^,0.1/4IL0 
Calc: C, 68.65; B,5.61; N,20.01 
Pound: 68.59; H,5.43; N,20.00 


Ex. 46 


MHAC 


Me 


colorless crystals 
(EtQH-H,0) 
up: 2290*C, 

decomposed 


Calc: C,637ft*f'H,5.60| N,17.69 
Pound: C,63.61; B,5.64; N,17.78 


Ex. 47 


MHAc 


Et 


colorless crystals 
(MeOH-H,0) . 

mpi 293.5-294.5'C, 
decomposed 


C,AjN,0-HC1 
Calc: C« 64.46; B»S.90; B,17.08 
Found: C«64.52; B,6.03; N,17.06 


Ex. 48 


NHAc 


n-Bu 


colorless crystals 
(CH,Cl,-MeOH) 
mp: 2300*C 


C,AiN»0*HCl 
Calc: C, 65.82; B,6.58; H,15.89 
Found: C.65.63; H,6.44; N,15.99 


Ex. 49 


NBn. 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 177. 0-178. O^C 


C,,B^ 

Calc: C* 80.11; B«6.91; N, 12.98 
Found: C,79.93; R,6.85; N,12.75 


Ex. 50 


CHMttNBAc 


Et 


colorless crystals 

(MeOH) 
mo: 154. 0-155. 5*C 


C„H^,0.1/2H,O 
Calc: C, 70.22; H,6.87; Na7.06 
Found: C,70.46; R.6.78; N,17.05 



Example 51 

4- [2- (4-amino-2-niethyl-lH-iinidazo [4, 5-c] quinolin-1- 
yl ) ethyl ] benzyl alcohol 

( 1 ) 4 - [ 2 - ( 4 -chloro-2 -me thyl -IH-imidazo [ 4 , 5-c ] quinolin-1- 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4- [2- [ (3-amino-2-chloroquinolin-4- 
yl) amino] ethyl]benzyl alcohol there was added 7.2 ml of triethyl 
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orthoacetate. and the fixture was stirred at 120-140-C for 28 

IZl- ""'"Z ""'"^"^^ ^° »^ture and 

removing xt by decantation, the residue was purified by col«r« 
chro^tography tsilica ,el. .ethylene chloride/n.ethan^ Cl r 
0:1, J to Obtain 1.66 g of ligbt yellow crystals. 

yi) ethyl] benzyl alcohol 

TO 1.50 g of 4-[2-(4-chloro-2-i„ethyl-lH-i»ida20[4.5- 
c]quxnolxn-l-yi,ethylJbenzyl alcohol there were added 0 73 g of 
Potassxu. hydroxide and 4.02 g of phenol, and the ndxt!;rwas 
stxrred at 120-C for 6 hours. After adding water and a 10% 
sodiuio hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was washed first with 
a 10% sodium hydroxide aqueous solution, w^ter and then with 
saturated saline, and after dewatering, th^ solvent was 
dxstxlled off under reduced pressure to obtain 1.20 g of light 
brown crystals. ^ 

(3 ) 4- 12- (4-anino-2-methyl-lH-imidazo [4, 5-c] quinolin-1- 
yl ) ethyl ] benzyl alcohol 

TO 1.00 g of 4-(2-(2-methyl-4-phenoxy-lH-imida2o[4,5- 
c)quxnolin-l-yi)ethyl]benzyl alcohol there was added 4.52 g of 
ammonium acetate, and th6 mixture was stirred at 140-c for 6 
hours. After the reaction, a 10^ sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1). The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
nil of a 2 N sodium hydroxide aqueous solution were added fo the 
residue, and the mixture was stirred at SO'C for one hour.- The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless - 
crystals with a melting point of 236. 0-237. 0'C. 
Elemental analysis: C„H^^O 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C, 72.05; H, 6.07; N, 16.64 

The compounds for Exangples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Exanple 1« 



Tabl« 79 










Proper tiea 
( rttczya tallixation 
solvttnt) 


Elemental analysis 


Ex. 52 






ligbt brom crystals 
wpt 292. 5-294. 0*C 


CjAftO^.l/BILO 
Calc: C« 57.85; B,5.73; N,18.74 
Found: C,57.73; R»5.48; K,18.49 


Ex. 53 


SO^ 


Ha 


colorless crystals 

(HeOH) 
mot 261. 5-263. O'C 


C,AAO«S-3/41LO 
Calc: C,57.19; H,6.19; N,17.55 
Pound: C,57.39; H,5.95; H,17.27 


Ex. 54 


SO^ 


St 


colorless crystals 

(HeOH) 
apt 281. 0^283. 0*C 


a^0,S.l/2IL0 
Calc: C,56.80; H,6.41; N,17.14 
Pound: C,58.59; H,6.15; N,17.17 


Ex. 55 




D-Bu 


light brown crystals 
(EtGB) 
WPS 240. 0-241. 0*C 


C^/l,0,S 
Calc: C,61.60; B,6.84; N,16.38 
Found: 0,61.52; B,6.85; N.16.17 


Ex. 56 


so^ 


ca.0Et 


light brown plate 
crystals 

(EtOB) 
mp: 254. 5-256. 0*C 


Calc: C,58.7^i^*°4^.34; H,15.30 
Found: C, 59.02 J B,6.43} K,l€.16 


Ex. 57 


CH^OK 


H 


colorless crystals 

(EtOH) 
bo: 223. 5-225. O'C 


Calc: 0,70.7^^^^*6.88; H,17.30 
Found: C,70.90; B,6.84; Nrl7.30 


Ex. 58 


CH,OH 


Me 


light brown crystals 
(iso-PrOH) 
inp: 230. 0-231. 0*C 


calc: C,71.42^b1'7.19? N,16.65 
Found: C,71.31; R,7.37; N.16.40 


Ex. 59 


CH,OR 


Et 


colorless crystals 
(EtOH) 
bid: 222.5-224-.5 


Calc: C,71.9?f'B!,*7.48; H,15.99 
Found: C-71.70; B-7.48: N.16.05 



- 105 - 



Taiam 80 









Prppttrtitts 

( recirys tall i z M f i nn 
aolvent| 


Elemental analysis 


Ex. 60 


C3J,0H 




-Lxgtit brofwn crystal* 
(IHT) 
ttP; 23i;s.232.5'C 


Z 1' ^'73.37; H,7.50; M,14.e8 
Found: C,73.34; H.7.fi0. 


Ex. 61 


MHUa 


B 


J-iffat larcnm crystals 
(IteOR) 
api 271-S-'37A . o'c 


P^il r'^Mi'* H'5.79; N,16.42 
Found: C,53.64; H,5.88; N,16.30 


Ex. 62 


NHMs 


He 


Aignc srown czystals 
no: 292, 0-293. 0»g 


Calc.: CSOS; H,5.76; N,14.82 
Pound; C, 51.00; H,5.95; K,14.77 


Ex. 63 


NHKs 


Et 


light brown crystals 
no; 2Q2.S>204.Q*g 


Calc : C,60.9i; H,i.58; M,16.94 
Found: C. 60.96; H,6.46; N.16,8Q 


Ex. 64 


NHMS 


n-Bu 


colorless crystals 

tEtOH) 
np; 275.0-27g.5*P 
light farotin needle- 
like crystals 
(EtOH) 
mi 296. 0-297. OT 


calc : C,5T769; H,6.46; N,13.61 
Found: C,53.86; H.6.36* N 13 

7\ c,A^,o,s.Hci 

Calc : C,55.05; H,6.30; N,14.59 
Found: C,55.01; H,6.27; N,14.42 


Ex. 65 


NHZia 


CH,OEt 


Ex. 66 


NKAc 


H 


(EMF) 
WP: 294. 0-295. S^C 


C,A,N,O-HCl-l/4lL0 
Calc.: Cef.iS; H,6.33? N,17.94 
Found; C,61.46; H,6.33; N,18.04 


Ex. 67 


NKAc 


Ha 


light brown crystals 
(THP) 
"P: 236. 0-237 . 0*C 


Calc.: C.s¥^ru/6^!^9; N,19.03 
Pound: C,68.76; H.7.00; K,18.76 


Ex. 68 


NHAC 


Bt 


light brown crystals 
^ <MeQH-H,0) 
mp: 134. 0-135. 5*C 


sale: C,66^?^H.*7!39; N,17.71 
Pound: C, 66.67; H,7.59; W,17.43 


Ex. 69 


NHAc 


n-Bu 


light brown crystals 

(MeOH) < 
mo: ^OO'C 3 


C„IL,NO.HCl.l/2H.O 
:alc.: C,65.§1; H, 7 .38? N, 15 .53 
'ound; C,64.07; H,7.17; N,15.70 


Ex. 70 


CHMeNKAc 


a 


colorless crystals 

(EtOB) c 
np: 253.0-.254.0"C, I 
decowposed 


C„H^,0.HC1 
:alc.: C,63.83; H,6.82; N>16.92 
''ound: C,63.53; H.6.89; N,16.e6 
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rahU 81 



Properties 



Ex. 71 



broim liquid 

NMR Bpectrum * (CDCl,) ppm: 1.20(3H, t. J-7Hx) , 1.80- 
2.00(4H, a), 2.80-3.15(6R, m) , 3.'01(3R, a), 3.51(2B, 
J«7H2), 4.36(2H, a), 4.49(2H, t, J«7.5Hx), 4.52(2H, a), 
5.39(2R, br-s). 6.66(2H, d, J*8.5Hx), 6.89(2H, d, 
J«8.5Hx). 7.12-7.40(5H, m) 

IR apectrum Vlliq) ca': 3320, 3180 
Haaa apectrum m/x; 469 



Table 62 










Proper tiea 
( recryatallization 
solvent) 


Elemental analysis 


Ex. 72 




H 


light yellow crystals 
(EMP-H,0) 
mp: 273. 0-274. O^C 


Calc: C,58.84; R,4.66; H,19.06 
Pound: C,58.62; H,4.51; N,18.85 


Ex. 73 




H 


liffht brown crystals 
(DMF-H,0} * 
mp: 258. 5-260. 0*C 


Calc: C,58.8*4!*'h?1%6; N,19.06 
Pound: C,58.56r H,4.47; N,19.12 


Ex. 74 


p-SO^ 


Me 


colorless crystals 

(EtOH) 
mp: 257. 0-257. 5'C 


C,^,^,O.S 
Calc: C, 59.83; H.5.02; N,18.36 
Pound: C,59.53; H,4.79? N,18.16 


Ex. 75 


p-SO,NH, 


OMe 


light brown needle- 
like cryatala 
(EKF-H^O) 
mp: 277. 0-278. ©•C 


C,^/T,0,S 
Calc: C,57.42; H,4.82; N,17.62 
Pound: C,57.08; H,4.66; N,17.47 


Ex, 76 


p-SO,NH, 


CI 


light brown crystals 
(EtQR) 
TBpz 277.0-278.0'C 


C,A,ClN,O,S-9/8H,0 
Calc: C, 51.21; H,4.35; NU6.50 
Pound: C, 51.42; H,4.19; N,16.22 
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Table 83 





Propertiea 

(reezystallizatiem 
aolvent^ 


Elemental analysig 


Ex. 77 


colorless crystals 

(BtQB) 
np; 23fl>0>239.0«p 


Calc.: C, 51. 46^2^4/05; H, 18.75 
Found: C,51.25; H.3.91i hIir 



Table 84 






n 


Prqperties 
(reczystallization 

solvent) 


Elemental analysis 


Ex. 78 


1 


light brovn czystals 
np: 297. 0-299. S*g 


calc.: C.57.T1; V4.32; N,19.69 
Found: 0,57.19; H,4.07; N,19.40 


Ex. 79 


3 


(nMF-H,0) 
mo: 289. 5-290. S*g 


C.^M0,S.1/6H,0 
Calc.: C,59.Jtf; H,5.0?; N,18.22 
Found: C,59.47; H,4.8S; N>18.02 



Example 80 

N- [4- (2- (4-ainino-2-ethoxyinethyl-lH-imida2o[4.3-c]quinolin-l- 
yl ) ethyl ] phenyl ] acetamide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylaInino-2- 
ethoxymethyl-lH^ilnida20 [4 . 5-c] guinolin-l-yl) ethyljphenyl] 
acetamide, 4.00 g of Perlman-s reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off. and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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erystals. Recrystallization from isopropan 1 yielded colorless 
crystals with a melting point of 207, 0-208. O^'C. 
Elemental analysis: CaHaN,0, -1/211,0 
Calculated: 66.97; H, 6.35; N, 16.98 
Found: C, 66.90; 6.28; N, 16.81 

The compounds for Exaniples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Exajxs>le 80. 

Table 85 










R' 


Properties 
( reczye tallization 
solvent) 


Elemental analysis 


Ex. 81 


CHMeOH 


CH,OEt 


H 


colorless crystals 

(EtOH) 
mp: 231. 5-232. O'C 


Calc: C,70.75; H,6.71; N,14.35 
Foxmd: C»70.66; B«6.74; n.14.32 


Ex. 82 




R 


He 


light yellow 
czystals 
(AcOEt) 
np: 188.5-189.0*0 


Calc: C,66.^2j^*°i%4; N,14.85 
Found: CSS.Ols B,5.35; N,14.72 



Table 86 





R* 


R^ 


Properties 
{recrystallization 
solvent) 


Elemental analysis 


Ex. 83 


NHAC 


.Qi^OEt 


colorless czystals 
(MeOH) 
no; 2300*C 


C„H,^,0,.HC1 
Calc: C, 62.22; H,6.81; N,15.77 
Found: C,62.00; R,6.87; N»15.74 



Table 87 
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(r«cxystalllxatl(m 


£lrmmtal analyiis 


Ex. 84 


colorlesa czystaXs 

(MeCB) 
as>: 275. 0-275. 5»r 


C^JI.O,S.l/4H.O 
Calc: C,56.42; H.5.43'; H,19.43 
Pound; C>S6.7a; H,3.26y N>X9>18 



Hxainple 85 

1- [2- (4-andnophenyl) ethyl] -IH-iaiidazo [4. 5-c]<iuinoline-4- 
amine • hydrochloride 

To 8.00 g of N-[4-t2-<4-andno-lH-imida2o[4,5-c]<3uinolin-l- 
yl) ethyl Jphenyljacetamide there was added 40 ml of 2 N 
hydrochloric acid, and the nixture was stirred at 120»C for one 
hour. After, the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7. and then the 
precipitated crystals were filtered off and purified by column 
chromatography {silica gel, methylene chloride /methanol (20:1)], 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275.0-283 .CC. 
Elemental analysis: C,^i^,-2HC1-1/4H,0 
Calculated: C. 56.78; H, '5.16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18.^2 

The compounds for Exanples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 
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Table 88 










PgcperticB 
( recxya tallir ation 
•olvent^ 


gfcAimiwnfcOLA aria ly xs 


Ex. 86 


NH, 


He 


light biuwu crystals 
(THF) 

mp: 235. 0-236. 0*C 


g H M 

Calc: C, 71.90; h/«.03; N,22.07 
Found: C,71.89; B«6.24; K,21.8l 


Ex. 87 


NH, 


Bt 


faint brown crystals 
(MeOH-H,0) 
WD* 202 0-203 0"C 


Calc: C,72.48; H,6.39; N,21.13 
Pound: C. 72.64: H.6 33* K 20 95 


Ex. 88 


NH. 


n-Bu 


faint -broim crystals 
(AcOEt) 
np: 187. 0-188. O'C 


Calc: C,73.51; H,7.01; H,19.48 
Pound: 0,73.78; 6.93; 11,15.34 


Ex. 89 


NH, 


caoEt 


colorless crystals 

(iso-PrOH) 
bp: 208. 0-208. 5*C 


Calc: C,69.7^ifH!*6.41; N,19-38 
Pound: C, 69.85; H,6.40; N,19.38 


Ex. 90 


NRMa 


R 


colorless crystals 

(HeOB) 
vox 249. 0-246. 0*C 


C^A,N,-2HC1.5/4H,0 
Calc: C,55.28; B,5.74; N,16.96 
Pound: C,55.39; B,5.52; N,16.98 


Ex. 91 


NHHe 


Me 


light brown crystals 
(BtORI 
mp: 275.0-276.5»C 


C,AiN,'2BCl -3/211.0 
Calc: C,55.69; B,6.08; N,16.24 
Pound: C,55.76; B,6.20; N,16.09 


Ex. 92 


NHHe 


Bt 


light brown crystals 
(BtOH) 
np: 271.0-273.0*^ 


C,,H^,.2HC1.H.0 
Calc: C,57.80f H,6.24? N,16.05 
Found: C,57.80; H,6.15; ll«15.95 


Ex. 93 


NHHe 


n-Bu 


light grayish brown 
crystals 
(BtOB) 
wpz 173.. 0-175. 0»C, 
decomposed 


C,AtN,'3HC1-1/4H,0 
Calc: C, 56.68; H,6.30; N,14.37 
Pound: C,56.97; B,6.59; N,14.08 


Ex. 94 


NKM6 


CSLOBt 


colorless crystals 

(AcOEt) . 
sip: 156.0-1S6.5*C 


Calc: C,70.3iMa^'6.71; N,16.65 
Pound: C, 70.29; R,6.44; N,ia.49 
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T&ble 89 



Ex. 95 
Ex. 96 



NH, 



Ex. 97 



Bt 



Properties 
(recryatallixation 

a olvent) 

light brown crystals 
(MeOH) 
^ 264. 0^265. 0*C 
liffht brown crystals 
(AcOEt) 
tap: 192. 0-193. Q'C 



faint yellow crystals 
(EtOH) 

decoapoaed 



Calc: 
Found: 



Bl« 



3tal analysis 



Calc.: 
Found: 

Calc; 
Foxmd: 



C,A,N,*2HC1 
-,56.85; H,6.10; 



C,56.85; H,6.10; N,18.41 
C>56.93; H,6.10; K,ie.42 

C,71.00f H,V.21; N,21.79 
C, 70.98; H,7.34? N,21.49 



C,AA-2HC1.5/4ILO 
C,55.75; H,6.90; N,16.25 
C,55.80; H,6.8l; N,16.29 



Ex. 98 



NH, 



n-Bu 



light yellow crystals 
(iso-PrOH) 
mp: 245. 0-252. 0*C, 
decomposed 



.2HC1.3/4H,0 
^^^'i- H,7.287h,15.57 
Found:. 0,58.51; H,7.20; H,15.38 



Ex. 99 



NH, 



CK,OEt 



colorless crystals 

(EtOR) 
gp; 259.0-260 n» 



Ex. 100 



NKMe 



light far own crystals 

(EtOH) 
mp: 224.5-225 . 5'C 



CiA»N,0.2HCl 
Calc.t 0,57.53; H,6.67; N,15.98 
Found; 0,57.52; H,6.80; M.15,83 



Ex. 101 



NHHe 



Me 



light brown crystals 
(EtOH) 
np; 284. 0-285. O'C 



Calc . : 
Found: 



C,AiN.-2HCl.H,0 
0,55.34; H,6.66, N,16.98 
C>33.17; H,6.56; K,17.13 



Calc . : 
Found: 



0,50.96; H, 7. 27;* N.14.86 
0,50.89; H,7.20; N,14.79 



Ex. 102 



NHHe 



Et 



brown crystals 
(EtOK) 
np: 274.0-285.0*0, 
- decomposed 



CL,H^,.2HC1.3H,0 
Calc.: 0,52.94; H,7.4tf; N.14.70 
Found: 0,52.71; H,7.21; 11,14.69 



Ex. 103 



MHMe 



n-Bu 



colorless crystals 

(EtOH), 
mp: 161. 0-163. 5'C, 
decomposed 



Calc: 
Found: 



C,^,N .3HC1.5/4H,0 
0,54.23; H,7.22; N, 



O 

0,54.28 



13.75 

H,7.40; 11,13.83 



Ex. 104 



CHMeNK, 



light brown crystals 
(EtOH) 
p: 207. 0-210. 0'C, 
decomposed 



C,,HjJJ^-2HCl-H,0 
Calc: C,56.34; H,6.86; N,16.43 
Found: C, 56.38; H,6.78; N,16.39 



Exainple 105 

1- [2M4-aiidnophenyl) et^yl] .2-n.butyl-lH-iitiidazo [4, 5.C] quinoline- 
4 -amine 

A suspension of 18.8 g of 1- 12- [4- (dibenzylaminOphenyl] 
ethyl] -2-n-butyl-lH-imida2o(4,5-cIquinoline-4-amine, 3.76 g of 
Perlman's reagent, 33.0 g of eunmonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0*»C. . 
Elemental analysis: C^H^, 
Calculated: C, 73.51; H, 7.01; 19.48 ' 
Found: C, 73.41; H, 6.90; N, 19.22 

The coni)ound for Example 106 listed in Table 90 was obtained 
by the same method* as Example 105 . 

Table 90 









Proper tias 
( recrystallization 
solvent) 


Elemental analysis 


Ex. 106 


NHMe 


CB,OBt 


light brown crystals 
(AcOEt) 
np: 127.0-128 .-S'C 


Calc: C, 69. 6^*^7.70; M,18.45 
Found: 0,69.67; B,7.69; N«18.X7 



Example 107 

1- (2 - (4-aminophenyl) ethyl] -1, 6, 7 , 8-tetrahydrocyclopenta(b] 
imidazo [4 , 5 -d] pyridine- 4 -amine •hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzylamino) phenyl] ethyl] -1,6,7, 8-tetrahydrocyclopenta[b] 
imida2o[4,5-d]pyridine-4-amine, 0.16 g of Perlman's reagentr 
1.56 g of ammonium formate and 40 ml of methamol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259 . 0-260 . O'C (deconposed) . 
Elemental analysis: Cj^HuN, -21101 
calculated: C, 55.74; H, 5.78; N. 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The compounds for Examples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 

Table 91 







Properties 
(recrvBtalliration solvent) 


Elemental analysis 


Ex. 108 


St 


light yellowish brown 
ejrystals 

(BtOH) 

mpt 266. 0-268. 0*C, * 
decomposed 


C»A,N, • 2HC1 • l/3EtOH-H,0 
Calc: C,55.23; H,6.83; N,16.37 
Pound: C, 55.24; H,6.84; U.XS.Sl 


Ex. 109 


CR.OEt 


light brown crystals 
(EtOR) 
mp: 250. 5-251. S^C, 


C^^,0.2HCl-l/4ILO 
Calc: C, 56.01; H,6.46? N,16.33 
Pound: C, 56.23; H,6.31; N,16.08 



Example 110 

1 - 1 2 - { 4 -ureidophenyl ) ethyl ] -IH-imidazo [ 4 , 5-c ] quinoline-4-amine 

After dissolving 800 mg of 1- 12- (4-aminophenyl) ethyl] -IH- 
imidazot4,5-c]guinoline-4-amine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
teinperature, and stirring at room temperature was continued for 

2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering ff the crystals, they were washed with water to 
obtain 790 mg of crystals. Recrystallization from a mixed 
solution of ethan 1 and water yielded faint brown crystals with 
a melting point of 300*C or higher. 
Elemental analysis: C^^.O 
Calculated: C, 65.88; H, 5.24; N, 24.26 
Found: C, 66.OO7 H, 5.14; N, 24.07 

Example 111 

1- [2- [4- (N»-methylthioureido)phenyl]ethyl]-lH-imidazo[4, 5- 
c] c[uinoline-4-ainine 

To 800 mg of l-t2-(4-aminophenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixtiire was stirred at 40'C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. S'C. 
Elemental analysis: C^^^^S 
Calculated: C, 63.81;* H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 ' 

1- [2 - (4-acetylphenyl) ethyl] -IH-imidazo [4 , 5-c] quinoline-4-amine 

To 3.89 g of 2-l4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin- 
l-yl)ethyl]phenylr2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140*C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267 .0-269 .0®C. 
Elemental analysis: C^H^iN^O 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found; C, 72.41; H, 5.34; N, 16.70 
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Example 113 

1 - [ 2 - [ 4 - ( 1 -hydroxyimiijoe thyl ) phenyl ] ethyl ] -IH-imidaz [4,5- 
c ] quinoline-4 -amine 

To 1.63 g of l-[2-(4-acetylphenyl)ethylJ-lH-imidazo[4,5- 
c]quinoline-4-amine there were added 0.38 g of hydroxylamine 
hydrochloride, 1.34 g of sodium acetate- 3H,0 and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced pressure, water was added 
and the precipitated crystals were filtered off to obtain 1,47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. 5"C. 
Elemental analysis: Cj^H^jO 
Calculated: C, 69.55; 5.54; N. 20.28 
Found: C, 69.34; H, 5.54; N, 20,11 

Example 114 

1 - [ 2 - [ 4 - ( 1 -aminoe thyl ) phenyl ] ethyl ] -IH-imidazo [4 , 5 -c ] quinoline- 

4 -amine 

To 500 mg of 1- [2- [4- (1-hydroxyiminoethyl) phenyl] ethyl] -IH- 
imidazo [4, 5 -c] quinoline-4 -amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at SO'C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222 . 0-224 . 0**C. 
Elemental analysis: C^Hj^N, 
Calculated: C, 72:. 48; H, 6.39; N, 21.13 
Found: C, 72.46; 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- {4-amino-lH-imidazo [4 , 5-c] quinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4-[2- {4-amino-lH-imidazo[4,5-c]quinolin-l- 
yl)ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% s diiim hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated ci^stals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. O^C. 

Elemental analysis: C^H^fi^ 
Calculated: C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent ''effect of the 
compounds of the invention. The following cospounds were used 
as the control agents. 

Control agent A; l-isobutyl-lH-imidazot4,5-c]quinoline-4-amine 

(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -IH-imidazo [4, 5-clquinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by^ venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 x 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTER6EN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of congpounds 
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The compotinds were suspended to 1 mg/ml in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The compounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 pg/ml. 

3 . Incubation 

A 50 ul portion of the test compound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III*" (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37'C in 
a 5% carbon dioxide atmosphere. 

4 . Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KUBOTA 5800, manufactured by Kubota 
Laboratories) at 4°C for 5 minutes. The culture supematants 
were used as sainples. 

5. Interferon a assay 

This was acconqplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE? Cat. #ASY- 
05), a 96-well plate immobilizing mouse anti-human interferon a 
monoclonal antibodies (primary emtibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sample. Subsequent binding of rabbit einti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed- -by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic niicroplate reader (Molecular Devices). All of 
the results were obtained with the values expressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93 . 
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Table 93 
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Table 93 







Interferon a inductivity {pg/ml) 
Doae concentration (pg/ml) 




n ni 
v . u± 


0.03 


0.10 


0.3 


1 


3 


Exairole 89 




602 


493 


756 


766 




Exaznple 94 




869 


875 


794 


771 


717 


Example 95 




786 


475 


765 


553 




Exaznple 96 


1012 


1099 


1336 


1100 


794 


780 


Exaznple 98 


854 


263 


341 


233 


190 




Example 99 


557 


347 


236 


230 


189 


155 


Example 101 


135 


463 


760 


764 


598 


457 


Example 106 


353 


553 


668 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control aoent A 




22 


29 


73 


50 


34 


Control a^ent B 




28 


62 


69 


68 


49 



The compounds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warjts, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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